| 
| 
: 








ANY Diesel lubricated with Texaco Ursa Oi! is bound to run 
cleaner because Texaco Ursa Oils have high resistance to oxida 
tion... and are designed to keep harmtul carbon, sludge and 


varnish trom torming. So rings stay trec, vaives work the way 


they should, ports stay open... assuring better compression and 


CQO! ibustion 

ln addition, Texaco Ursa Oils maintain their tough lubricating 
films in spite of heat and high pressure. Wear all but vanishes 
Bearings and all moving parts last longer. No wonder mainte- 
nance costs and tucl consumption are less when Jexuco Ursa Ouls 
are on the job! 

Phere is acomplete line of Texaco Ursa Oils. Thev are approved 
by leading Diesel manutacturers, and are casily America’s favorit 
Dicsel lubricants — as shown by the fact that wore stationai 


Diesel b.p. im ti S. as lubricated with lenaco Ursa Oils than 





wel 

Get a greater return trom vour Diesel operating dollat \ 
lexaco Lubrication Engineer will gladly help vou. Just call the 
nearest of the more than 2.000 Texaco Wholesale Distributing 
Plants in the 48 States, or write The Texas Company, 135 East 


t12nd Street, New York 17, N. Y. 


























FOR ALL DIESEL ENGINES 
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AT YOUR SERVICE OO Yeu 


High-quality generators at minimum cost... 
the natural result of 50 years of G-E generator- 
building experience 


Quality that gives you the most for 
your generator dollar is the natural 
result of more than half a century of 
generator building . . . the result of 
skills developed by men like Charles 
Wahl 

A machinist for more than 40 years, 
Mr. Wahl learned his high standard of 
workmanship from men like his father, 
also a master machinist. Today he’s 
passing his tradition of craftsmanship 
along to younger men... teaching 
them to build G-E quality into electric 
equipment. We're proud of Charles 
Wahl, and Mr. Wahl is proud to help 
us give you the service that’s your 


right as a G-E customer. 


Dependability and high operating efficiency 


are characteristic of every G-E syn- 


( hronous generator eee the result of 


more than 50 years’ experience in 
development, manufacture, and appli- 
cation of synchronous generators. Per- 


formance records of thousands of these 


sturdy, efficient generators now on the 


job have made G.E. a “buy” word for 
purchasers of power-generation equip- 
ment. Apparatus Department, General 
Electric Co., Schenectady 5, N. Y. 
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Announcing a New Piston Ring Material 


“CYCLAN” 


Especially developed for severe service in high duty diesel and 
gas engines. This superior material has the following necessary 
qualifications of a good piston ring alloy! 
¥ Fn Value higher than 20,000,000 
lensile Strength in excess of 60,000 P. S. I 
Extreme Resistance to Property Changes under operating conditions. 
Hieh Impact Value tor shock resistance. 
Hieh Resistance to Breakage and the ability to undergo considerable 
distortion prior to fracture without sacrificing resilience 


A Structure that assures excellent wear qualities 
1 


Write for additional information. 





SEALED POWER x PISTON RINGS - PISTONS 


CORPORATION 


MUSKEGON, MICHIGAN 0A CYLINDER SLEEVES 


May, 1950 
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MACHINE TOOLS, PRECISION 
TOOL ROOM EQUIPMENT, 
PRODUCTION MACHINERY, 
High Grade EQuNDRY EQUIPMENT, 

Heavy Duty CRANES & SHOP EQUIPMENT 


of the 


FULTON IRON WORKS COMPANY 


1259 DELAWARE AVE., WELLSTON — a suburb of 


ST. LOUIS, MISSOURI 


TO BE SOLD BY ORDER OF THE BOARD OF DIRECTORS at 


PUBLIC AUCTION 


TUE., & WED., JUNE 6th-7th, 1950 


Starting at 10:30 A.M. Each Day 
Everything Will Be Sold Piece by Piece 
No Confirmation Required — Immediate Delivery 


Late Type 


HEAVY DUTY AND TOOL ROOM FOUNDRY EQUIPMENT 


MACHINERY HYDROBLAST CLEANING SYSTEM; BEARDSLEY & PIPER 
CINCINNATI HYPRO 120" X 96" X 34” DOUBLE HOUSING MODEL S455 SAND SLINGER; HERMAN 7” X 10° JARRING 
PLANER; CINCINNATI HYPRO 72” X 72” X 34” OPEN SIDE MACHINE; HERMAN JOLT ROLLOVERS; JEFFERY FLASK 
PLANER; CINCINNATI HYPRO 10° VERTICAL BORING MILL; FILLER: SIMPLICITY “D’ SHAKE-OUT; SIMPSON SANDMIX 
6 GIDDINGS G LEWIS NO. 560F AND NO. 45—4!2" AND 6 
BORING BARS, SELLERS 5” BORING BAR; NILES 6” BORING pe po Rica asa Paap repaints Race 
BAR, BARRETT 7” BORING BAR; LUCAS 3” BORING BAR TRANSTRACK” CORE OVENS; ROD STRAIGHTENER; IN 
8 GRAY, NILES AND BETTS 120”, 60”, 48”, 43” AND 42 CLINED SHAKE-OUT UNIT; WHITING CUPOLAS; CONNERS 
DOUBLE HOUSING PLANERS; 7 LODGE AND SHIPLEY, AMER VILLE ROTARY BLOWERS; ROYERSFORD SCREENS; CONVEY 


ICAN, PUTNAM, NILES AND BRIDGEPORT 24", 36", 42°, 48 ORS; NILES FORGING HAMMER; FOUNDRY GRINDERS; TRACK 
54”, AND 60” GEARED HEAD AND PLAIN ENGINE LATHES 
NEWTON ROTARY PLANER: 2 FULTON 500 TON AND 1500 SCALES; FOUNDRY SCALES; FOUNDRY SUPPLIES AND TOOLS 
TON HYDRAULIC PRESSES; 7 CINCINNATI-BICKFORD SUPER 
SERVICE AND AMERICAN HOLE WIZARD 3°, 6’, AND 7 
RADIAL DRILLS; 15 AMERICAN “PACEMAKER”, MONARCH 
G. H., SOUTH BEND, AMERICAN AND LODGE AND SHIPLEY 

PRECISION AND TOOL ROOM LATHES; 5 WARNER-SWASE + 14—-OVERHEAD CRANES FROM 5 TON 
AND GISHOLT 2A, 1A, NO. 3 PLAIN AND 3L TURRET LATHES TO 30 TON CAPACITY 

5 KING, BULLARD AND COLBURN 32” TO 72” VERTICAL BOR 

ING MILLS; 2 GLEASON GEAR PLANERS; 5 MILWAUKEE AND POWERHOUSE EQUIPMENT—AIR COM- 
CINCINNATI MILLING MACHINES; ROCKFORD SHAPER 

PLANER; DO ALL SAW; LANDIS GRINDER: KEY SEATERS PRESSORS — MATERIAL HANDLING 
THREADERS, POWER SAWS, SHAPERS; SLOTTERS AND MANY EQUIPMENT 

OTHER MACHINE TOOLS 


The Fulton tron Works Company, now in its 98th year, 15 continuing in business This sale is tor the purpose of dis 
N oO T & * posing of machinery and equipment only. All other operations of the Fulton tron Works Company will continue as 
. 


heretofore 











For Detailed Descriptive Circular WRITE WIRE PHONE 


SAMUEL L. WINTERNITZ & CO. 


AUCTIONEERS @ LIQUIDATORS @ APPRAISERS 
FIRST NATIONAL BANK BLDG. CHICAGO 3, ILL. 
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1600 Horsepower 
in 60 square feet! 


Those interested in gaining additional power output without costly new 
construction should mark this: 

Often the fact that Opposed-Piston diesel engines pack so much 
power in so little floor space makes it possible to increase plant capacity 
without expanding or remodeling the room or building now being used. 
For instance, a 1600 hp. Opposed-Piston engine can be installed on 
the same foundation required by the average slow speed engine of 
one-third the horsepower! 

This is important—especially so when coupled with the facts that 
Opposed-Piston diesels have a world-wide record for low-cost, long- 
lived service, and are now available as dual-fuel engines for use with 
natural or sewage gas. Fairbanks, Morse & Co., Chicago 5, III 
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FAIRBANKS-MORSE. 


a name worth remembering 
DIESEL LOCOMOTIVES AND ENGINES + ELECTRICAL MACHINERY + PUMPS + SCALES 
HOME WATER SERVICE AND HEATING EQUIPMENT + RAIL CARS + FARM MACHINERY 





SLEEVE 
BEARINGS 


FEDERA) 


Sleeve Bearing Torture Chamber 


Here, bearings are given really 
brutal tests. In just a few hours, 
they get a tougher workout than 
they would get in years of normal 
service. This ‘third degree” treat- 
ment makes any bearing tell all 
about its performance capabilities. 


Can it stand high heat? . . . heavy 
load? ... high speed? . . . pound- 
ing? ... The research engineer an- 

ers all of these questions, and 
more, 


Because he knows that there is no 
universal bearing material, the re- 
search engineer must establish 
fields of usefulness for many bear- 


ing alloys. Working within the 
limits of each, he specifies which 
will be best for the particular set of 
operating conditions to be met. 


He has the answers to questions 
that may not be asked by the engine 
builders for several years. This is as 
it should be. The research engineer 


must think ahead, plan ahead, and 
have tomorrow’s sleeve bearings 
ready today! 


Our engineers have had millions of 
dollars’ worth of experience—take 
advantage of it in your sleeve bear- 
ing requirements! 


FEDERAL- MOGUL 


Federal - Mogul Corporation 
11041 Shoemaker, Detroit 13, Michigan 


OVER FIFTY YEARS OF CONTINUOUS BEARING EXPERIENCE 


May, 1950 
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Vimlhe 


When an Exide does 


the cranking, Mr. Diesel, 
your engine STARTS 


PHE ELECTRIC STORAGE BATTERY COMPANY 


TO HELP YOU GET TOP CRANKING performance, Exide 


justry, will be glad to help you solve any of y 


Diesel Power and Diesel Transportation 





Here’s PROOF that Koppers K-Spun 
Piston Rings are TWICE AS STRONG! 


| 
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Koppers K-Spun Material 


TRANSVERSE MODULUS 
at 
40,000 # 60,000 $0,000 = 
psi psi psi 


TABLE 1--TRANSVERSE MODULUS AND RUPTURE STRESS 
penne —— _ 


TT icspun| mak wo 


S STRESS LEVEL 


NO) 1 GRAY) !RON 


ssto = + aay [RON MAX 


KOPPERS K-$PUN MATERRAL 





HERE ARE THE AMAZING RE- 
SULTS OF ACTUAL LABORATORY 
TESTS COMPARING ORDINARY 
GRAY IRON WITH KOPPERS 
K-SPUN, THE MIRACLE METAL! 


RKING STRESS 


Koppers K-Spun material shows a max- 


imum working stress of 90,000 psi, 


compared with a maximum working 
stress of only 40,000 psi for ordinary gra) 
tron piston ring material! Note the differ- 


ence in the slopes of the two curves, due 


WORKING STAESS 


to K-Spun’s increased modulus. K-Spun’s 
yield point, though approaching ultimate 
strength, is low enough to allow a small 
percentage of elongation, resulting in 
toughness and impact value many times 
greater than that of ordinary gray iron 





No. 1 Gray tron. —¥ 
TRANSVERSE MODULUS 
at 
40,000 60,000 90,000 
psi psi psi 





22.0% 10° 206x10° 18.6% 10 
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TABLE 2- HARDNESS, IMPACT AND TENSILE STRENGTH 


12.4x 10° 10.8 x 10° 


s $< —_$_______ 
RUPTURE STRESS 
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Koppers K-Spun Material 


Tensile 
Stren., psi 


Impact 


Hardness 
R: in Ibs. 


No. 1 Gray tron 
Hardness Impact 
Rr in Ibs. 


Tensile 
Stren., psi 





100-103 
99-100 
105-106 
99-102 
98-100 
103-104 


9.5- 9.5 
11,0-11.5 
7.0- 5.0 
7.0- 8.0 
8.5-10.0 
6.0- 7.0 


75,400 
72,900 
76,000 
79,100 
76,500 
77,500 





102-104 
103-104 
101-103 
103-105 
104-105 
102-103 


2.5-3.0 
2.5-3.0 
3.0-3.0 
2.5-3.0 
3.0-3.0 
3.5-3.5 


42,000 
40,000 
41,000 
42,000 
42,300 
38,000 





101-102 7.0- 8.5 78,000 


104-105 2.5-2.5 40,000 








POROUS CHROME 


PISTON RINGS 


... another Koppers Exclusive! 


Koppers Porous Chrome Rings re 


r more by 


vides a pc 


smous Vor 


duce cylinder wall wear 


ng Pr 


iF you've had experience with Koppers American Hammered 
Rings in Diesel, steam or gasoline engines, you already have 
proof of performance of their superiority . .. now read for yourself 
these scientific facts and figures, verified by exhaustive laboratory 
tests .. . positive proof that K-Spun Rings are 100‘ stronger, 50 
more elastic, four times more shock resistant than ordinary ring 
material! They're guaranteed not to break in installation or in 
service! Get the facts on Koppers Piston Rings today . write 
for complete information to: KOPPERS CO., INC., Piston Ring 
Dept., 1545 Hamburg Street, Baltimore 3, Maryland. 


K-SPUN IS AN ENTIRELY NEW, STRONGER KIND OF CAST IRON 


These microstructures, magnified 250 times, 
show the difference between 
cast iron and Koppers K-Spun. Top photo 
shows individually cast gray iron, containing 
spiral flake graphite with long stringers in a 
fine pearlitic matrix. This fine flake graphite 
imparts to the metal many planes of weakness, 
causing low 


basic ordinary 


resistance to combustion shock 


ORDINARY CAST IRON 


Bottom photo shows K-Spun, cast by an 
exclusive centrifugal process. Note large nod 
ular type of graphite formation and absence 
of stringers. Large graphite nodules eliminate 
the many planes of weakness inherent in most 
cast iron double impact resistance 
. increases wear resistance by far 


in amazing Koppers K-Spun Piston Rings! 


anc 
elasticity 


KOPPERS K-SPUN 


May, 1959 











‘SOMETHING HAD TO BE DONE FAST. Production hold- 
ups were costing us plenty. We knew the trouble- 
improper lubrication—but after the most patient ex 
periments with one lubricant after another we were 
still baffled. 

When down time really became critical, we called 
in a Cities Service Lubrication Engineer. This man 
knew Diesels from A to Z. He pointed out that the 
right grade and the right type of oil can easily make 
the difference between dependable performance and 
excessive down time. 

‘Without laying a wrench on any engine he diag 
nosed the problem quickly and accurately. His recom 
mendations based upon his extensive Diesel experi 


ence and making use of his wide range of top quality 


CITIES 


SERVICE 


QUALITY PETROLEUM 
PropucTs 


Diesel Power and Diesel Transportation 


Cities Service new Heavy Duty Diesel oils proved 
completely satisfactory. After six months of perform 
ance with a bare minimum of engine down time we 
are convinced the Cities Service Lubrication Engineer 
knew his business and knew his products 

For the services of a skilled Cities Service Lubrica 
tion Engineer contact the office nearest you or write 
us for information. If you have a lubrication problem 
involving Diesel engines of any make or model, we'll 
be happy to discuss it with you 

A complete line of top quality lubricants 

@ New Heavy Duty 

Diesel Oils 
@ Service-Proved 

Diesel Oils 


@ New Top Performance 
Diesel Fuels 

@ Exclusive Exhaust 
Analyzer Service 


CITIES SERVICE OIL COMPANY 
Sixty Wall Tower, Room 585 
New York 5, New York 


Please send me without obligation 


let entitled Diesel Engine Lubrication 


mm peat 

Compu 
/ 
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our new book 


D DIRT: ‘WATER: CARBON: 


ALL Remo ved by 


THE DE LAVAL _ 


HE De Laval *Puri-Filter’ removes that causes gums, sludges, “cokes,” etc., 
all major contaminants of Diesel is eliminated by the combined effects of 
lubricating oil: dirt, water and carbon. centrifuging and filtration. Elimination 
The first two are thrown out of the o 


i] of this material, normally in suspension 
by centrifugal force applied in the bowl even in detergent type oils, means less 
of the De Laval Oil Purifier — the water ring sticking ... better engine perform- 
being discharged continuously. The col- ance ... the utmost in protection. 

I is then filte Oo > 
ae ae Sees vi ite — sala ® Write for additional! details. 


THE DE LAVAL SEPARATOR COMPANY 
; 165 Broadway, New York 6 427 Randolph St., Chicago 6 
many ‘“Puri-Filters’ now 1n_ service DF LAVAL PACIFIC CO.. 61 Beale St. San Francisco 5 


show that practically all of the material THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


DELAVAL 07 “fs 


oR D1 é&seEtC CuserRricaA tin 6G ort 


Analyses of oil samples taken from 


May, 1950 








Statistical and Metallurgical Control 


Govern Quality of Eaton Valve Lifters 


Eaton has developed outstanding facilities for the manu- 
facture of valve lifters and associated parts. 

Statistical Control of key operations provides a visual 
record of adherence to established limits. 

The development of specialized types of chilled irons, 
and highly precise methods of metallurgical control, are 


important factors in Eaton quality. 
4 
EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


EATON PRODUCTS: Sodium Coolec, Poppet, and Free Valves * Tappets *» Hydraulic Valve Lifters * Valve Seat Inserts * Jef 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Ring: 
Springtites* Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamomete 
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A famous source of 


4 POWER 
BRIT AND SEA 


4.E.C. 9.6 litre 6-cylinder vertical Diese 
for Road Transport work 


The symbol o ABC. is 

familiar from Norway to 

New Zealand . . . South 

America to Singapore! It is 

the sign of reliable. eco- 4.E.C. 11.3 litre 6-cylinder horizontal 
nomical power that is aeti- ee ee 

vating land and marine trans- 

port and turning wheels of 

industry all over the globe. 

It is the herald that proclaims 

the identity of most of the 

buses that carry 7/5 million 

Londoners daily. It is a svm- 

bol of world-wide service 

that is available 

from A.E.C. agents 

and depots in most 

countries in all con- 

tinents. Above all. it 

Is the trade-mark 

and guarantee of fine 4 handed pair of A.E.C. 6-cylinder marine -Diesels 
Diesels... there are ‘& ~ ' with an individual power rating of 100 B.H.P 
no finer operating ! 

anvwhere today. 


4.E.C. 9.6 litre station 
‘ Diesel develops 100 
B.H.P. at 1,500 RPM 


continuous rating 





ROAD TRANSPORT * MARINE & INDUSTRIAL 
SOUTHAL DIESELS 








CANADA 
THE ASSOCIATED EQUIPMENT-CO.. 
OF CANADA LTD. 
Keefer Buildings. 
1440 St. Catherine Street West, 
Montreal. 











Are YOU using the FILTER 
that advan 


ene 


advanced 


the internal combustion engine? 


ced Filtration as much 


/9 
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is the only micronic 
filter that works 
by a positive 


mechanical principle? 


Cuno MICRO-KLEAN consists of 
a cartridge of fibres distributed 
under scientific control. It 
positively removes all injuri 
ous solids from Diesel fuel. 
Resinous-impregnated cart- 
ridge, unaffected by moisture, 
etc., won’t soften, swell, hard 
en, rupture or release contam 
inants to clog injectors or 
damage pump. (MICRO-KLEAN 
can be installed on 
side of pump.) 


suction 


Longer life—Exclusive ‘“‘graded density in depth’ 
permits smaller particles to penetrate to vary 
ing depths—doubles dirt-holding capacity 

No Channeling—Resinous impregnation and poly 
merization prevents channeling, rupturing, et« 

Low pressure drop 

No removal of additives from lube 

No danger of cartridge failure—Impervious to crank 


case acids, moisture, other damaging agents 


NO FLUID IS BETTER 
THAN ITS FILTRATION 


Removes More Sizes of Solids 
from More Types of Fluids 


MICRON M ° DISC-TYPE Avuto-Klean 


Diesel Power and Diesel Transportation 


CUNO 


Complele Fine Hatd Conditioning 


Investigate the Furthest Advance in Filtration 
of Diese! Fue! and Lube. 


WHICH FILTER 
Pa needs 


the least 


amount of room? 


Cuno MICRO-KLEAN cart 
ridge is utterly simple. It’s 
all filter—no structural 
components. 
less space needed—and 
makes full-flow filtration 
of lube oil a practical pos 
sibility 


This means 


is guaranteed for 
specific performance? 


Felting of fibresis accurately 
controlled for various den 
sities . . . so that a Cuno 
MICRO-KLEAN of a given 
density will positively re 
move 100% of all solids for 
which it is rated, plus « 
large percentage down to 1 
micron. 


Mail this coupon 


Cuno Engineering Corporation 


2518 South Vine Street 


Meriden, Conn 


services 
Nome 
Company 


Address 


Please send me more facts on Cuno MICRO-CLEAN for Diesel 








DELCO-REMY 


ON THE DIESELS 


ff Jo 
* 
. 


OS 
ape, = 
A Diese! crawler with pipe boom supporting : 

a pipe-cleaning and treating machine on a 

pipe-line job in the desert 


SEmeeeS 


DIESELS ON THE JOB 


Laying pipe in the desert is a tough job... a job that calls for 


plenty of dependable power and the dependable performance of 


all component parts of the equipment. 


For many years Delco-Remy has worked hand-in-hand with the 
makers of all types of Diesel-powered machines, supplying them 


with electrical units designed and built especially for the job. 


Manufacturers and users alike know the name Delco-Remy— 
they know that it stands for the highest standards of perform- 


ance in electrical equipment. 


ess) )DeleolJRem 


DIVISION, GENERAL MOTORS CORPORATION 


DELCO-REMY—A UNITED MOTORS LINE ANDERSON, INDIANA 


Service Parts and Delco Batteries 
Available Everywhere Through 
UNITED MOTORS DISTRIBUTORS 


DELCO-REMY WHEREVER WHEELS TURN OR PROPELLERS SPIN 


18 May, 1950 








STANDARD 1s 8 Diesel 


UNITS 


A04 
ENGI NEER’S CONDITIONS Weawy, dit I pportien. 


REPORT = Bh yin 
JOB P 4 Q. dipot Exllivaion 


Engine-cleaning oil cuts “down time” in half! 


How RPM DELO Oils reduce wear, corrosio! 
tion in Tractor, Truck, and other Heavy-Duty Engines 


ves that provide 


Keer 


LUBRICATED WITH RPM DELO OILS, more than 100 heavy- 
duty engines like these were pushed to full capacity 
around the clock. They finished the greatest earth- 
moving project in the West 150 days ahead of sched- 
ule! RPM DELO Supercharged 0il kept parts lacquer- 
free and reduced wear so that time out for repairs 
was reduced 50% under that necessary when using or- 
dinary heavy-duty oils. 


Detergent 
prevent 


top corr 
foaming 


Y-DUTY DI me 3ASOLINE EQUIPMENT, owned by 8 

rs, 12,000,000 cubic yards of 

is cl ( —an extension to _the 
months! General c 


Berkeley 


STANDARD OIL COMPANY OF [CALIFORNIA ¢ San Francisco STANDARD OIL COMPANY OF TEXAS « Ei Paso, Texas 
InE CALIFORNIA Olt COMPANY « Gerber, N.J., Chicago, New Orleans THE CALIFORNIA COMPANY ® Denver, Colorado 
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Another Internati 


tected # dy tor 
protected by Purolats 


for engines... 


Butiing around in a logging camp subjects Diesels 
to flying dirt, dust, sawdust, and other engine 
wrecking abrasives that creep into the oil stream 
day in and day out. Unless they’re filtered out in a 
hurry—watch repair bills and layup time pile up! 





Here—as under any rugged operating conditions 
you can rely on Purolator Micronic* Oil Filters for a 
complete filtering job! 

Why? Because Purolator’s exclusive Micronic’ ele 
ment traps abrasives measured in microns (.000039 
of an inch has a revolutionary accordion-pleated 
design which provides a filtering area up to 10 times 
that of old-style oil filters 


For fuel oil filtration, this means the complete job 
so vital because of close tolerances of injector plung 
ers, and the microscopic size of injector tip orifices 
And for lube oil filtration, Purolator’s greater effi 


ciency assures less wear on hard-working bearings 
and other vital parts 


We know that Purolators can solve your filtering 
problem. Let our engineering staff show you how! ee) i fe OIL FILTER 


PUROLATOR PRODUCTS INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 


“FIRST IN THE FIELD OF FILTERING” 


May, 1950 








Cel z02 Protection 


EXTENDS THE LIFE LINE 
OF YOUR DIESEL 


TYPE RT, switch- 
board type flush 
orsurface mount- 
Pyrometers provide this protection by giving an instant check on y 3 ing with switch 


To assure continued high efficiency, every diesel should have the 
best protection against maladjustment and wear. Alnor Exhaust 


all cylinders, anticipating trouble from preignition, detonation, for 8, 17 or 31 
overloading, or breakdown of lubrication, etc. Modern design sn 
and rugged construction assure accurate, reliable instrument 

service on any installation, large or small, even under severe 

operating conditions. 

Such constant protection reduces maintenance time and expense 

to a minimum—increases efficiency and operating economy. Alnor 

Pyrometers are low cost, easy to install on old or new engines. Ask 

your Alnor Representative to assist you in selecting the right equipment 

from the full line of Alnor Exhaust Pyrometers and special thermo- 

couples. Illinois Testing Laboratories, Inc., Room 507, 


420 N. LaSalle St., Chicago 10, Illinois r 


fe 
/ 


TYPE BZ, for 
switchboard, wall 
or bracket mount- 
ing, with switch 
for 8 or 17 circuits 





TYPE FAX, for 
switchboard or flush 
mounting, with 
switch for two to 16 
circuits. 


t+ 


TYPE ET, hori- 
Bice... zontal edgewise 


Pyrometer with 
selector switch 
a i for7,17 of 31 


Rie circuits 


Send for Bulletin 4361, describing the complete 
Pyrometer line. Use this handy coupon. 


= 


PRECISION INSTRUMENTS 
OR: OH 4287 208 8 OS T 8 Y 
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You say your problem is 


Frequent Ring Replacement? 








\\ 
| are many reasons why piston rings tions have resulted in the difference between 


fail to stand up in service. For instance, ring life success and failure.’ 
is 5 t i i i j . . 
is often shortened by incorrect fuel injection If your rings require frequent replacement, 


timing unequalized firing and compression it will pay you to install Cook job-engineered 


pressures — faulty lubrication — and over-load- rings. Write today asking for the facts — there 


ing. Likewise, changes in operating and engine is no obligation, of course. 


conditions or grade of fuel often call for a 

C. Lee Cook Mfg. Co., Incorporated, Louis 

change in the ring style or ring material. ; 
ville, Ky. Branch offices in Baltimore, Boston, 


‘Before Cook engineers make piston ring Chicago, Cleveland, Houston, Los Angeles, Mo- 


recommendations, they carefully investigate all intle New Geteens. Mew York. Sen Francice 


of these factors and suggest corrective measures end Tuka. 
where necessary. Then the rings are engineered 


to suit your particular service requirements. 


Cook’s ‘job-engineering’ program has saved 
Diesel operators many thousands of dollars in GRAPHITIC IRON 


maintenance and operating costs. In fact, in 


many cases Cook ‘job-enginered’ ring installa- PISTON RINGS 


i NC. ee RE. S Sik me Sci N.C. 1-8.6.8\- See 
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Editorial: 


Technicians for Industry 





Recently, we were invited to serve on an 
advisory committee to the Division of Industrial 
and Related Fields of the Long Island Agri- 
cultural and Technical Institute. 
Because this Institute. functioning as a part of 
the University of the State of New York. has 
incorporated in its curriculum a course of study 
in internal combustion engines. both gasoline 


? , 
Reason Mo 


and diesel. The first visit was exploratory but 
was productive of a number of interesting ideas 
worthy of comment. 

In the first place. the expressed idea behind 
the formation of advisory committees drawn 
from industry is to determine the current prac- 
tices and requirements of various industrial 
fields so that the courses of training will be of 
greater practical value when the student is 
graduated. The overall plan is greatly similar 
in principle to the educational program of 
DEMA. Extension of this idea should prove. 
if such evidence is needed, that DEMA is on 
the right track. 

In describing the project and giving the back- 
ground of the Institute, Director Knapp made 
an interesting point. These courses. for high 
school graduates generally taking two years for 
completion, are aimed at creating a new. skill 
category termed “technicians”. 

The technician is described as the intermedi- 
ate link between the skilled craftsman and the 
engineer. It is not enough that he be capable 
of producing an acceptable product or service: 
he must know the “why”. He must be capable 
of understanding, interpreting and implement- 
ing the ideas of the engineer and also be able 
to assume the responsibility of supervision and 
leadership 

\ comprehensive survey of industry under- 
taken by the State of New York showed that 
technology in industry had advanced to the point 
where an average of eight technicians were re- 
quired for each engineer. The next step. the 
skilled worker. formed a much broader base for 
the pyramid. The survey also included an 
evaluation of the job opportunities in various 
industries. 

This very practical approach to the deter- 
mination of a curriculum serves two purposes: 
it helps in directing students into profitable 
paths. and feeds industry with the skills most 
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needed. Having determined the need. the next 
step is to provide the type of training necessary. 
Here. the advisory committees play their part. 

Another part of the training that is of interest 
is the recognition of the human factors of earn 
ing a living. A portion of the course is devoted 
to the business of getting along with people 
This includes the principles of supervision: 
facility of expression, both written and oral: 
and an indoctrination as to the responsibilities 
of such individuals at company level. com- 
munity-wise and higher. 

The latter may be felt to be extraneous to a 
technical course or even. perhaps. idealistic. 
Phink, a minute. How many people do you know 
that fit the comment. “He knows his stuff. but 
he can’t get along with anybody”. The labor 
movement has served to emphasize the impor- 
tance and necessity of “human engineering” and 
the foresight of an educational institution that 
is aiming at supplying a specific and higher level 
type of skilled worker is notable. 

Bearing in mind that the survey indicating 
basic industrial needs dictated the type of in- 
struction. it is interesting to note that the diesel 
course is combined with that for gasoline en- 
gines. It was determined that the owner of. say, 
a mixed fleet of diesel and gasoline powered 
equipment or one with just a few pieces of 
equipment could not afford the luxury of a 
strictly diesel technician. A knowledge of both 
types of engines, as well as the rest of the piece 
of equipment, greatly widened the employment 
opportunities. 

Without going into details of the course. it 
can be said that it is comprehensive, with a 
considerable portion devoted to supplementary 
background subjects such as machining. weld- 
ing. ete. At the higher level. mathematics, 
physics, ete. are taught. 

This educational trend appears to us as being 
commendable and an answer to a long felt need. 
Various persons representing industry com- 
mented that their organizations had recognized 
this “technical” level and had even provided for 
it in their job evaluation. In any case. surveying 
the needs of industry and then asking their help 
in determining their specific educational _re- 
quirements should result in better men an 
asset to any industry. 
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La Junta Converts to Dual-Fuel 


Ten year operating record shows benefit to community 
totaling $1,000,000. One year of operation with con- 
verted F-M engine pares costs. New dual-fuel engine 
and further conversion gives promise of still cheaper 
operation. 


¢ ELEBRATING = its” tenth = anni by William H. Gottlieb excessive, The gas next passes through 


versary, the La Junta, Colorado 


an admission valve controlled by gov 
municipal power plant. one of the converted to utilize gas fuels with im ernor linkage. through a header along 
major diesel plants in the Southwest portant savings wherever cheap gas is — the cylinder heads. and finally through 
is making impressive news again iwailable This convertibility was ¢qgm-actuated valves into each evlin 
First, it is revealed otheially that the deemed important by Fairbanks-Morse der. The valve lift and timing at the 
1750-hp., 1O-eyL. 16 by 20-in. Fair engineers in designing their new dual evlinders are constant and only the 
banks-Morse diesel has been converted fuel engines and the converted units pressure in the gas header controlled 
to dual-fuel operation, the first) dual ire the same as the new units in all by the governor) regulates the quan 


fuel engine of its size and ty pe ind essentials tity of gas injected 


has completed a full year of success For example, this description of fuel The charge of pilot oil which ini 





ful service. Second. a new 2000-hp handling at La Junta applies to both tiates combustion does not vary in 
Model 33FDI16 Fairbanks-Morse dual the 1750-hp. and the 2000-hp. engines — quantity and is injected by a separate 


fuel engine has been installed. bring though the first was converted and the small-volume fuel pump for each eylin 
ing plant capacity to 6725 hp. Third ond built originally as a dual-fuel der. permitting a precisely regulated 
the other older diesels are being con unit. The 900-Btu. natural gas reaches — supply. The engine also is equipped 
verted to dual-fuel with a fuel saving the plant at 50 psi. and passes through with standard diese] fuel pumps which 
estimated at more than S50,000,00 4 n individual meter and pressure regu function when the engine is operating 
vear. Fourth. in ten vears. the plant ‘ for ‘ ngine where it is. re wholly on oil and cut in automatically 
has venerated mot then OQOLOOOLOOO i to ) to compe nsate for any eas defies 
kw he with benetrts the con befo reaching wine ‘ dual-fuel operatior 
S100) " uel 1 salety « purny use the same injection nozzle 
OOOO ine i Li » insure a favorable gas 
These ! < rave I it ot per ul This valve mit i vovernor regulated valve 
gine is turnin 0 ! contre ! quantity ot seavengu 
ng lube pressure to iir admitted to the evlinders. The gas 


{ fuel oil pressure | 1 air supplies are separate entities 


er ine speed is me ndepel ntl ontrolled so that ther 
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In France, where immediately pre 


local railcars covered 


about 8.5 million train-miles 
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Early in 1936 an analysis was made 
of the direct train operating costs of 
the Burlington “Zephyr” motor trains, 
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weight materials 

and trafhi ( 


ill Zephyr moto 


they 


Revenue 
crow on 
in 194] 
profitable as 
194] 


showed | rain 


were 
ever. For 
the Pi 


mile 


June 1) 


' 


expenses 


Diesel Motor Car Costs 
Phe ec 


as compares 


nomies of 
1 to 
substantial 


still ore 


known to be 
savings are iter 


engines of smaller 17 i 
n self propelled cars 
When compared to 


the diesel 


the 
motor car 
cal due mainly to 


In the 


-avi 


studied 


penses pel mile were tror 


than gasol 


Air Lin 


two-thirds less 
The Seaboard 
diesel motor ¢ 


found to be 


two ars 


were oper: 


early part of 1949 for 47 


the cost of running 


train 


is mo 


built ir 


aller 


lise 


power! 


ontinued — te 


r trains and 


reported to be is 


ended 


Veal 


meer Zephyt 


revenues 


train-miul 


Howe ver 


when dic sel 


re emplo 


is-elect 
economi 


fuel st 


ine 


e Railroad’s 


iting in th 


cent ot 


per 


a substitute steam 


1936 


| he 


expense 


chiel saving e in train tuel 
and 


Thes 


power! plant maintenance 


expense items alone accounted 


1 i2 per cent « f the difference 


T 
The steam unit 


nsisted Pa 
rmolive i 

oach, whi 
power! iil-bagy 
and single trailer coaches 
trains. Both types of 


ma round trip. 


n Savannah, Ga 


The ratio of diesel 


| ' 
similar 


L948. While 


figures were 


steam train costs was quite ’ 


Baltimore 


the Seaboard’s 


the ind Ohio u 


total cost 
higher than the BAO’s. due to the 
individual 


both 


inclusion ot more items, the 


nechanical and crew expenses for 


lines tallied closely 
Phe 


were 


Baltimore and Ohio trains stud 
ind 41 
Flora, 
tiles 


the 


ied numbers 40 running 
hi 


During 


the 


ind 
1540 n 
d by 
train compiled 44, 
iles and the n 1 4. 
Operating ng 
th Milwaukee | 
1000-hp lic l-el 


During 


between Beardstow1 


noms, a distance 

period covert study 
O0 tran 
60 miles 


show! 


were 
pocket 

or au per 
branch-line 


Montana 


=f 


Was 
Northern to present a 


presentative al 


fairly 


iVsis 


perating 
yulpine it 
ly 


results 


operating 
}00-hp . 0 ' » be about 55 


2000-hp diesel 


comotive trait 1 train-mile basis 
the motor car ce > as 
the large diesel 


noted 


against 
$1.04 for train It 
that the 
different 


yperating 


must be however 


studied 


trains 


were operated over 
routes under dissimilar 


The 


con 


ditions periods in which the 
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studies for each type were 1 
ipproximately the same —Mar 
for the motor car. and May, 
diesel-locomotive 


based « 


the train 


ihe for the vear 
L948 The iverage 
thirteen gas and 
cars was reported t 
while the 
propelled trains Was 


train-mile 


Diesel Motor Train Costs in 1949 
ol }O49 


Tr the there w 
eig ht 


the 


sprin 
principal diesel otor tra 
“Zephyr tv pe in operatio 
these except one were 14 vears 
trioere 


An analysis of cost 
that in 


data fr 
1949 
high-speed 


railroads reveals 


thes lightweight 


trains were opel itin at out-otl 


ably below those 


propelled by lo« 


In all except one ist 


conside 
trains omotives 
the « 


of units 


ibsence 


the 
wore con parable unit 
it should be not 


opel atin 


ft one railroad « 
er the relative ¢ 
equipment 
O)rne 
lightwe 
is 
iriits 
n 1949 
these trains 
of the 


ent cost 


tran ind 


peratir 


xpens 
The 


ynounted to 


ps wer 


on fuel 


plant and the ars 


alone 


i mile and sit lar 


savings 
tained in train expenses 

The Gulf. Mobile and Ohio 1 
that in 1949, 


February one 











four-« 


“Rebel” diesel 


was costing $0.93 per mile to ope rate 


al motor trains diesel motor 
1 the 
trathy 


substantiall: 


lightweight, trains 


were introduced in 1930's 


as against an operating cost of $1.78 which increased and cut 


per mile for their locomotive propelled 
Gulf Coast Rebel.” 


The cost analyses have 


costs 


operating 


shown crew 


trains were run at approximately 


wages as one consolidated figure 


one-half the cost of comparable 
order to simplify the Comparisons at the 


In steam trains and sam 
a cost 


statement received tro 
Maine 
diesel 
pelled by lov 


mt time provided 


Numerous 
electric 


superior 
1-fashioned 
tr 
L948 were 
{ per 


con p irabl 


servi 
| 


rhe 


to i! 
Chesh 


omparing | 


pre 


motor otor cal ins ol | me 


trains railroads i 


expe o 60 ( 


nt 
Like 


ilar 


small 


savil 


| 
aie 


st 


1949 there were eigh 


diesel { 


fourteenth 


a whic 


of equivalent stean 


irom OU to 


pe 
cost of comparable 


loco 


the 


] 


propelled by diesel 


The Problem of Railroad 
Passenger Service 


ni 


sidered 
New Haver 


central 


the 


rec 


the 


( il 


railroads is 


These high-speed, “Zephyr type” 


in conjunction with passenger train 


service, in addition to services per- 


formed directly for passengers. 


Heavy Losses From 


Passenger Service 
In 1948, the deficit from passenger 
| 


peak of $5 9.950.000 


reat hed 
Lhis 


» million dollars 


on Class railroads 


i 


prewar vears 


operating 


{ 
t 


I 


was SL.OO? ipprox 


Plat 
rk Cer 
defi 


es $43 


" ] 
ral 


} 


ile 


} 
Phe 


twenty 


total passenger 








deficit 
The same 
accounted for billion, 
vr 85 per cent of the $1.4 billion Class 


allied 


of the total Class | 


of $559.9 million in 


passenger 
1948. 
roads $1.203 


| revenues from passenger and 


SeTVICes, 


High-Speed Streamliners 
Show Profits 
While railway 


on the whole have been unprofitable, 


passenge r oper ations 


this is not so with a number of indi 


vidual streamlined trains throughout 


the country. On many leading rail 


roads, high-speed streamliners have 


shown substantial profits ever since 
their inception. Most of these modern 
trains are known to the 
public. They include the “Hiawathas” 
of the Milwaukee Road, the “Day 
lights” of the Southern Pacific, the 
Rock Island’s “Rockets.” the Illinois 


Central's “City of New Orleans.’ 


diesel well 


and 


many others. 


Streamliners Few in Number 

An examination of any railroad tim« 
table will show that the profitable, 
high-speed streamliners make up only 
asmall portion of daily passenger train 
operations. The large majority of the 
daily runs are of the slow speed. short 
haul variety 


In November 
different 


1948. 
streamliners sery 

American This 
than one per cent of the 


there were LLO 
in regular 
ice on the railroads 
was less 
15,000 passenger trains operated daily 
by the 


Sane roads 


Problem of Suburban Service 


The importance and extent of sub 


has hee n 


1947, 


passengers 


rail travel 
1940. In 
cent of all 


were commuters, and ove 


urban Increasing 


since almost 50 pel 
carried by rail 
13 per cent 
of the total passenger-miles of Class | 
railroads were compiled by commuter 
services. 

Unlike the railroad passenger busi 
trafh 


ness in general, commuter con 


he war In 


tinued to grow following t 
1946, the first 
road passenger travel was down 34 per 


the 1944 high. but 


was up 9 pe 


postwar vear, all rail 


cent from com 


muter business cent 
L946 ac 
4 


counted for 5.8 billion passenger-miles 


Commutation services in 


as ¢ ompared to 5.3 billion in 1944. 


1 he 


travel occurred in 1929 when 6.8 bil- 


high point in commutation 


lion were compiled. 
decline took 
3.9 bil 


ached in 


passenger-miles 
1929, a steady 


place until the all-time low of 


Following 


lion 
1940 


trafhi 


was ré 
1941, 
upward reaching 


billion 


passenger-miles 
Beginning in commuter 
went steadily 
high ot over 
L947 
Approximately 98 per cent all 
vassengers carried on Class 


handled 


commuter carry 


a 16-year pas 


senger-miles in 


commuter 
I railroads during 1946 were 
by the 19 leading 


ing railroads 


Suburban Service Deficits 
While suburban traftic 


creasing since 1940, the reported an 


has bee nin 


nual deficits of suburban lines 


likew ise 


important to 


many 


have been increasing It is 


note that suburban serv 
ice deficits are 
the basis of fully 


many 


usually computed on 
allocated costs The 
railroads 


revenues ot suburban 


considerably exceed the direct cost of 
suburban 


In 1948. the Long 


U.S. 


operations. 

Island. largest 
ommuter-carrier, reported a loss 
of $6.016.880 as compared with $3 
996.000 in 19047 
1946. In Chicago. the ste red 
Chicago and North Western reported 


deficit of 


and S1.188.000) in 


1mn-powe 


$2,195 


a 1947 net suburban 
22 of S$1.634 


New 


from tts 


22 as compared with a loss 

348 in 1946. In New England. the 
1947 defieit 

Old Colony division of 

These 


financial 


Haven reported a 
S3.000,.235 


three cases are vlicative of the 


ditheulties faced by most 
suburban railroads I thre postwal 
period 

On the other hand. the 
tral 


second larse st | » 


Ilinois Cer 


multiple-unit suburban service 


commuter carrier 
showed a profit during the years 1946 
48. Computed on the basis of fully al 
Illinois Central 
reported net railway operating income 


‘ $630.154 i 


located 


costs. the 
from suburban service of 
1946, and $74,194 in 1948 
One factor contributing toward sub 
urban losses has been the high cost of 
On the C&NW the cost 
1947 
than the 
1940. The 


largest percentage increase was shown 


doing business 
of labor, fuel 


averaged 88 


and material in 
ver cent higher 
corresponding figures for 
by coal fuel which cent 


above the 1940 figures. 


was 152 per 
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The high cost of 
likewise reflected in the 
Haven’s Old Colony 


results 


steam operation 


New 


service 


was 
passenger 
The average revenue per trail 
in 1947 was $3.40 as compared 
fully allocated 


mile of $5.93. Computed on 


mile 
with a cost per trai 
1 car-mile 
were SO.95 revenue 


asis. the figures 


igainst $1.03 full cost. Transportatior 


expense alone iumounted to $3.53 per 
mi le and 


Maintenance of 


to Sl 15> per 


trai $0.61 per  car-mile 


equipment amounted 
train-mile and $0.20 per 
the Old Colony in 1947 
fully allocated loss of 


train-mile operated 


Cal mile Thus 


ran in average 


$2.53 for every 


ind suffered a loss of $0.13 per train 


mile against transportation expenses 


alone 

Several fare adjustments were madi 
during the period 1940-47 which par 
offset However 


raised t 


lia ly rising expenses 


commuter fares cannot be 


extent without reduc 


Taking the 


Jersey as an example, it was 


inv appre iable 


ing traflic volume Central 
of New 
reported that a 16 per cent decline i 
suffered by that 


cent in commutati 


tr athe line afte 


a 36 per 


Was 
Increase 


lares 


Peak Load Problem 


The primary cause of suburbar 


losses is th utilization of equip 


poor 
ent and personnel, during off-peak 
railroads must 


peak demand 


and 


hours. Suburban 


eared to meet the 


the morning evenin 


while during non-rush 


ivy only provide for a very low \ 


trathe As a | 


ume ol result i iar 


' 


naypority the crews and equipme! 
ire not utilized during off pe ak hours 
iltthough the 


expense of maintaining 


basis must be in 


this 


a full-tinne 
Moreover, 
economical operation must be support 
ed by 
those for 


them on 
curred. basic ally i! 


fares which average less thar 


intercity travel 


inflexibility A Costly Item 
adding to the 
high cost of providing suburban ser\ 
lack of flexibility of 


motive-propelled Sines he 


An important factor 


ice is the loco 
trains. 
amount of motive power used cannot 
be varied according to train size as or 
multiple-unit electric services, the costs 
train 


of operating a one or two-car 
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ure practically the same as those for 
an eight or ten-car train. 

Ihe large number of relatively small 
trains operated on a normal weekday 
makes this an important cost item. In 
1947 suburban trains on the Milwaukee 
Road length 
seven cars. Out of 


varied it from two to 


a total of 55 daily 


trains. 23. or 42 per cent, were op- 


erated with only two or three 


During 


Cars 
off-peak hours 78 per cent were 


rains of three cars or less, including 


more baggage coaches on 


one ol 
practically all runs 

The Chicago and North Western's 
mid-day suburban operations followed 
Train lengths on 


i similar pattern 


that line higher, but 
justified the 


peration of only one or two 


iweraged slightly 


nid-day passenger trafhi 
coaches 
most mstances 


Poor Frequency Another 
Deficiency 


better thar 


» rush hours equaled 
iin frequency ot the dur 


iours, but 


durit 


Central suburbar 


fied m ti 


Liths 


Car-miles operated were rougl 


electri 


but the number of trai 


same before and after 


36 


» 


weekday almost 20 pet 


increased by 
cent. Daily trains jumped from 398 in 
1926 to 470 in 1927 
in trackage 


The 


adopting multiple-unit electric 


with no increase 
above figures indicate that after 
motor 


trains, the Illinois Central 


begar op 
relatively 


notice able 


trains of 
The 
effect of this increase 


erating more daily 


shorter length most 
in train frequen 


Accord ns 


an electri 


cy was on off-peak travel 
to Mr. W. M. Vandersluis. 
engineer for the I. C., the off-peak 
business increased materially after the 
motor cars were employed 


The Ilinois 


other 


Central also gained 


through the ado 


advantages | 


tion of electric 


The high 
from. the 


motor train equipment 
resultin 
ot keeping 


s fired during 


servicing costs 
necessity 
standb 


eliminated 


nuisance 


! 
iwellers 
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Summary 


The problem of railroad passenger 
service losses may be | argely attributed 


to the many unprofitable secondary 


passenger trains which are largely 


steam powered This applies to a large 


proportion of main-line, branch-line 


and suburban 
facts revealed are 


lL. In 1948. the 


ver service on 


services. Significant 
the following 

deficit from passen 
Class | 


million al 


railroads 
was $559.9 


high. 


In contrast to 


ill-time 


the overall un 


profitability of rail passenger 


service 


were a number indi 


vidual streamlined trains which 


profitable 


were quite However, 


these trains were 1 ively lew 
n number 

The n yority 

LO4S 

slow speed, 


Analysis 


I iilroads =| 


the widespread 
the 1utomobile 


Ne Ve rtheless 


1ivt van rail k - have maimiy 


resulted from poor utilization of 


equipment ind perso! nel during 
off pe ik hours. The high cost of 
stean 


operatior inflexibility of 


omotive - prope lled equipment, 
ind poor s he dule treque nev have 
suburban 


likewise contributed to 


losses 


railroad 


Conclusions 


It is hardly necessary to explain that 
railroad essential 
and for the 


The re 1s 


dence that the public welfare 


passenger service is 


to the national 


national 


economy 
defense every eVi- 

requires 
pas 


irding to 


economical railroad 


efficient and 


er transportation Ac 
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the 62nd Annual Report of the Inter- 
state Commerce Commission, the rail- 
roads in 1947 carried 60 per cent of 
the intercity common carrier passenger 


trate as compared with 30 per cent 


by bus, 8 per cent by air and 2 per 


cent by water. In the same year. sub- 


urban rail service attained an impor- 


tance greater than in any previous 
vear since the widespread introduction 
of the automobile and the motor 


Modern 


trains propelled by diesel locomotives 


bus. 


streamlined 


high-speed 


which have been reported profitable 


on a number of runs throughout the 


country are relatively few in number, 


presenting le ss than one per cent of 


© 15.000 passenger 


| _ 


trains operated 
The | 


ym 


lailv by railroads 5 mil 


daily loss fri 
1948 


] 
nainh » larg majority of | a 


lion dollar passenger 


service n must be attributed 


+ 


relatively shor 


vandonment of passer 


the 


advisable in a few 


is not solution 


the 


be utilized te 
passenger — service 
both suburban and main-line 
uns. Stated otherwise. this equipment 
better. faster and 


the 
tor 


the way to 


cheaper travel for countless trips 


that are too long bus or auto 


mobile. and too short for airplanes 
the 


superior 


Several advantages of motor 


train are due to its traction 


Because it has a much 


total 


aynamics 


larger proportion of weight on 


and because it is usually built 


highe I 


weight, the motor 


drivers, 
with a horsepower per ton of 
train train can a 


celerate more rapidly and attain a 
higher maximum speed than an equiva 
lent train with a steam or diesel loco 
otive 
\s at 
take the 


train 


example of this 
articulated diesel-electric mo- 
msisting of three 


design ¢ 


principle, 


cars mounted on four trucks. Since 


two of the four trucks are powered 
with electric traction motors and sup 
port the weight of two diesel engines 
mounted in the center car, the adhesion 


weight on the driving wheels is ap 


proximately 60 per cent of total weight 


of the train. In contrast. a train 


sisting of a locomotive and_ three 


standard passenger « seldom ex 


ars 
' | 
ceeds 30 per cent of total train weight 


on drivers, and the proportion of ad 


hesion weight to total train weight is 


further decreased as more cars are 
added. Furthermore, as 
added 


i locomotive-prope led train decreases 
the 


irs are 


more i 


{ 


the horsepower! weight ratio 


thereby reducing not only rate of 


cceleration but also the balanced 
speed 

Due to its ¢ 
oht ind 


motor tra 


onstant 


adhesion wei 
retains 1 

| ition a 
whether used 


frau rt wher 


iult ple s thereo 


Moreover 


MI 


ope ration as 


ample . an 


ing its 


units. may be convenier 


into smaller units at junctio 


variety of destinations Conversely 
nating at i 
idily 


points 


small motor trains origi 


variety of destinations, may be re 


coupled together at 


junction 


and brought into the central terminal 


as a single trai 
The flexibility of 
train 


a long 


mayor 


Ml 


the ist 


the 
is also illustrated by 
motor train departing from a 
for 


100 to 200 miles distance and a group 


Upor 


city another major city at 


of minor destinations beyond 
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arrival at the major destination, a por 
tion of the train is uncoupled and con 
tinues on to serve more distant places 
The the motor 


train operated in reverse direction 


remaining section of 


turns promptly to the original termi 
After one 


the 


or more additional trips 
the second 
lor 


nal 


between major cities, 


section again unites with the 


distance section for the final return 


Thus, 


ittained through 


triy vreatly improved service ts 


maximum utilization 


ol equipment and persor nel which are 


closely geared to trath 


require nents 
By means of dual-purpose strean 


lined motor trains, the poorly utilized 


suburban train of the past can become 


the suburban-mainline streamline 


suburba-liner”, of the future 


urban trains averaging less 


miles per day in the past 

as much as 400 miles per day 
W suburl 
kxperien 


ectrihied 


Thus the 
exibil l\ 
tiple unit 


which must 


While much attention has been de 
voted to the possibility of diese 
trains solving the suburban pro 
must be emphasized that the suburban 
problem represents only a ver mall 
the railroad 


The 
nity for the use of multiple-unit diesel 


traction ot passenger 


service problem greatest opportu 


motor trains lies in all those services, 


largely on the main lines, where the 


potential traffic is insufficient t 


sup 
port large trains propelled by locor 


tives 85 per cent of the aily 


passenger trains operated by three rep 


resentative Class | railroads were on 














Factors Affecting 
Cylinder and Ring Wear 
of Diesel Engines 





te RAPID growth and advancement 
in the diesel engine field today has 
brought about many problems which 
are always present with progress. Time 
has proven that none of the problems 
such is. the 


are insurmountable and 


case with the diesel engine of today, 
and more particularly the diesels used 


With the 


horsepe wer rreater 


on railroads increased de 


mand for more 


speed and less weight per horsepower 


involving higher mean effective pres 


sures and higher operating tempera 


tures, the problem of increased cylin 


and breakage be 


pronounce d 


det wear, ring weal 


caine more 
Some of the factors involved in 


overcoming the increased cylinder and 
wear, etc... are 


faced 


ring new ring designs 


such as narrow rings, proper 


tension and in cases higher ten 


some 


sions than those previously used, ring 


shape, greater resistance to breakage 


and improved wear properties The 


* Manage 
Ver P 
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phia, Dec. 1949 


38 








by Dr. Tracy C. Jarrett* 


problem of increasing ring life has 


gone throug 


rh many steps to achieve 


what we believe to be a satisfactory 


piston ring material. This problem 


voes back several years. and to clarify 
and properly 
brief 


this mate 


present its progress, a 
history of the development of 
ial seems to be in orde at 
this time 
History 
Piston rings, as of six to eight years 
a good grade of 


had 


and 


from 
This 


physical 


ago. were made 


yray cast iron material 


satistactory properties 


yy. ae 
Fe N€Sin, 
Ak =e? 


pte 
. ve = 


4 


ven 


MATERIAL 
SAST 


AL LOYED 
STATICALLY 


performed satisfactorily for the de 
mands placed upon it at that time \s 
and this 


field. it 


the demands became greater, 


first occurred in the aircraft 


was necessary to develop, within a 
short period of time, an alloy 


As a first step, 


wh ( h 
would resist breakage. 


a ring material statically cast contain 


ing alloys and heat treated, served this 


purpose quite well, from the view 


point of breakage. for one make of ait 


crait engine In manufacturing 


from this material for other aircraft 


engines, the material was not satisfa 


torv because of difheulty in controlling 


HIGHLY 


physi al properties and its low tough 
ness characteristics 


The next step to improve this ma 


terial was the development of an iron 
of the malleable type. statically cast 


The problems encountered in manu 


facturing this type of ring appeared 


too great. from a foundry and cast 


ing standpoint. and a new approach 


was taken. It was observed, although 


the strength of the individual castings 


was increased from approximately 


35.000 to well over 


from rink breakage 


LOO.001 psi.. we 


still were not free 


ALLOYED 
CENTRIFUGALLY 


MATERIAL 
CAST 
and a new means of evaluating ring 
properties was introduced, namely the 
Impact test or the measure of tough 


ness At the strength increased, the 
impact or toughness in static cast ma 
terials did not increase in proportion 
to the high strength and conseq ut ntly 
this should 


it was felt property, too 


increase strength if we were » vet 
the most out of our rings 
eentri 


and the 


Research work was begun ot 
fugally 
first 


casting piston rings 


material produced possessed a 
very high strength and a high tough 


ness factor This material was highly 
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alloved. and although the strength and 
toughness were high, the wear resist 
ance could be improved. Since the cen 
trifugally cast material was cast white 
ind fully heat treated, the possibilities 
of improving the and 


wear resistance 


maintaining good physical properties, 
was well within the realm of possibility 
The next 


approa h to improving 


mechanical properties and wear was 


alloys 

his 
resulted in a new desig 
Material D this, 


the size of the graphite was increased 


In removing a portion of the 
heat treatment 


illoy 


By doing 


and changing the 


‘ hange 


nated as 


many times however the tensile 


strength and toughness factor were 


lowered, but the wear resistance was 


increased considerably o further 


improve this material. the alloys were 
complete ly removed and the heat treat 
ment changed so as to bring about a 
pearlitic matrix instead of a tem 
pered martensite as was formerly ob 


Material D Th 


irrespective ol the 


tained in graphite 


size, matrix re 


mained large The wear resistance of 


LOW ALLOYED MATERIAL 
CENTRIFUGALLY CAST 


this material was not only improved 


over the previous alloy, but was better 
that with the standard 


than obtained 


individually cast gray iron 


The gray iron individually cast 
ontaining a flake graphite with long 
stringers in a fine pearlitic matrix, im 
parts to the material many planes of 
weakness, which contribute to low 
toughness or impact value The cen 
material, 


with the ab 


trifugally cast 


possessing 


large nodular graphite 


sence of stringers, allows the material 


to have greater toughness or impact 


resistance bec ause of the absence of 





of Piston Ring Mater‘els 








Somparative Trensverse Properties 


Consider all curves 
starting from the 
game point on de- 
flection scale 














the many weakness Phe 


planes ol 
large graphite in addition to increas 
ing the toughness. i 


of the ma 
found 


stre neth and 


creases the resistance 


terial as 


weal 
well It has 
that 


been 


through research it is necessary 


UNALLOYED K-SPUN MATERIAL 
CENTRIFUGALLY CAST 


to have this type of structure to pre 
both high 
values In 


pearlite of the 


duce a material with 
strength and high 


addition, the 


impact 
centri 
material is much 


obtained 


fugally cast 


that 


coarser 


than from individually 


cast gray iron, and it has been proved 


that coarse pearlite is desirable for im 
proved wear resistance 


work 


brought out 


The research dome ar cit 


materials has many im 


Although it is desir 


able in a piston ring to have the yield 


portant points 


and ultimate strengths quite close to 


vether to have the best spring prop 
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erties, the factor of toughnes 
be overlooked In the « 

vidually cast gray or high stret 
vield 
together 


irons. the ultimate and points 


were extremely close result 


less brittle material, 


in a more of 


or one with little or no toughness. The 


individually cast material had little or 


no elongation and consequent! it 


would break rather rather easily when 


slightly overstressed The centrifu 


gally cast material. which has elonga 


tion between 2 cent does 


factor The 


and 5 per 


toughness 


although 


have a high 
vield 


stress 


well above the 


point, 
limits applying to piston rings 
does not approach the ultimate to such 
an extent that embrittleness oceurs. It 
is this 
work, 


important 


factor uncovered in. research 


which will continue to play an 


part in the ultimate per 


rmance ota pistor ring 


Performance Improvements 


This new material is helping to 


prove ring life in many 


| Ring breakage 


to a minimum 


ways 


is being educed 


Unit pressures are now obtained 


far exceeding those 


hoped for 


in the past, without bringing 


about ring distortion 
It is ng ine 


design 


pe rmitting ¢ 


ers to use narrow width rings 
the trend for several years, but 
which has been slowed up con 
the lack of a ma 


wot ld 


side rably by 


terial which permit the 
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engine designer to go as far as 
he felt was desired. 
With a material having good phy 
sical and wear resistance properties 
it is possible to design characteristics 
into the ring in the form of tension 
which — will 
better, re 
breakage. ets 


vital factors in the 


circularity, and shape, 


cause the ring to function 


duce blowby. ring 


which are reducing 
of cylinder wear and ring life 
although the 


In many cases. ring 


material has excellent wear resistance 


other factors such as abrasion or cot 


rosion often cause abnormal wear lo 


resist these conditions and to retard 


the abnormal wear porous chrome 
was applied to the evlinder contacti: 
surface of the ring 

The chrome plate is deposited eles 
thickness of 


0.004 in to 0.006 in 


trolytically to a rround 


after which the 
outside surface is ade porous Phe 
porous O.D. of the surface acts as a 
lubricant-carrying medium during the 


breaking itt 


eine This surface stays on for several 


critical period of the et 


hours, after which it wears off and the 
hard 
omes directly it CO wt 
Denfield. has this 

nediums "A 
hard 


surface of the chromium. the 
with the 
cylinder wall 
to say about 
piston ring w 
plated contact 
normal runnin 
i- in ordinar 
asol the use 


is consideres 


better w 








. "4 
laver was made finely porous It 


many types of engines the overall ring 
life was increased as much as 80 per 
t only means the top ring 


This ob 


work done 


cent which ne 
but the other rings as well 
onfirmed by 


Denfield 


i chromium plated 


servation was ¢ 


Germany y Dr which 


first ring. the wear o ill 


to approximately 1/4 


j 


same time the astound 


is made that the wear 


walls is also decreased 


Conclusions 


nental and field work showed 


experi 








that when using a porous ¢ hrome 


complete evlinder and ring contact, or 


seating-In as is Commonly illed. was 


established within a few hours due to 


We believe what Is the wtion of the 


porous chrome on the eylinder walls 


In observing the cylinder walls afte: 


i few hours of operation. 


ippearance ol being slig 
hich vwheved was 
a quick 
This quick 


rings and cvlinder 


obviously prevented wear 1 
gases goin y the 


lubi ica 


brought I mind 


blowby on hot 
es and causing boundary 
that the ren f the hard 
surtace 


tween the 


evlinder 


' 
hardness 
whereas 


This 


itely 200 to 300 
ear LOOO t 12000 
ardness and 

t 


inate the 


seizure 


h strength metal 


widths 


reduce his face 


illow him 
his tensions ind the 
extra 


‘ plated ng will aid as an 


neasure n reducing evlinder 
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Locating trouble made easy with new 


Trouble Spotter 


writer was engaged 


Y EARS ago. the 


in the somewhat exasperating job 


of boat 


making engines for and car 
racing give more horsepower at higher 
When a 
wouldn't 
the 
‘It’s 


spark or gi 


speeds and still stay togethe: 


cranky “souped-up” engine 


start. it to hear 


stock ¢ 


comfort 


ot 


Was no 


omiment an associate, 


only | is” 
enough | oh, 
4 conditions 
an be « the 
like 
the elusive 

knowledge 
a lot of experience 
Phe 
do 


spotting 


easy. it can 


Prue vul brother. what a 


number « and combina 


tions « trouble 


lt 


ausing 


is that in a diesel and 


on 
troubles. a com 
prehensive of diesels plus 
Is required to pin 


fie ld 


a COMpre he islve 


them down newcomer to the 


could well with 


euide for trouble and even 


proud, will 


a good check 


the oldtimer, who isn’t too 


appreciate on if only as 
list. 

Well, we 
fellows 


and 


have news for both of these 


Phere Is anew comprehensive 
iuthoritative is well as 
rouble 


work of 


venient “I Spotter availabl 


It is the Professor P. H 


Schweitzer. Pennsylvania State ¢ 


] 


in conjunetion with a number 


engine 


rking 


‘ Xp rts 


Wi 


diesel 


ire 


three 
These 


ompression 


used ire the 


sures pressures 


Abnorm 


lly 


haust ten peratures 


will 


one or more ol 


conditions gene! stht 


1 it 


these ind 


noted that these are all values obtained 


from common engine nstrumentation 
Because of the interrelation these 


three 
slid 


if 
indices of engine conditior the 


of th 


a slide f 


rule portion trouble spotter 


each that 


five 


is provided with r 
t opposite one ot 
The pointer 
Normal 
Cylinder: I 
one Cylinder: High in all Cylinders 
all It can be 
indicate a normal condition 
the 


the top 
labeled 
Cylinders 


follows 


High Ith oie Ow 


in 


Low in Cylinders 


that these 


show whether condition is local 








or generalized, and the 


the 


direction 
abnormality 
After the 


pertori 


ince Yes 


thre 
ance have 
the 


the 


columt 
the cond 


omes 


lumber appe 


Now 
potter « 


oht part 


voklet that procedure 


diagnosis and 3 » groups of 


ita designed to convert the code num 


er into the required trouble analysis 


he first of these 


f trouble 


Schweitzer added nother 


j " j 
~ te ID ado 
listing help | wi 


This 


upple mentary 


ditheulty column 


Observa 


ludes such items as would 


without entation 


nstrul 


number tog with this 


rethe 


servatto permits determination 


ol 


ippre 


rf the 


let lists the trouble umibye 


int 


order with the trouble 


like 
Short explanatory paragraphs help 
the difficulty 


Let's run through 


probable 


and 


the correlates the most defect 


to 


clarify 


one analysis 


ser 


how it Firing and 


rOeS 


ompression 
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pressure 


haust 


aers 


te 


Setting 


mper ature 


the 


Suppl mentary 


exhaust 


listed 


CTanke 


" 


there 


ature 


operato 


ment 


always 


formation 


this 


With 
spotte r 


ve 


is¢ 


ittemy 


the 


Whil 


r 


rally 


al 


“ lI 


¢ 


slick 


rule 
wractically 

encounter 
ilways bp 

i! 


it will 


used 


pro 
coml 


ination 


an e mighty 











Diesels Power the World's Largest Pipe Line 


Already the largest pipe line system in the world, the Great 
Lakes Pipe Line Company will soon operate 60,000 hp. of diesel 
pumping capacity through more than 4500 miles of pipe line by 
the end of the year. The company has standardized on diesel power 
teamed with centrifugal pumps to give efficient, economical oper- 
ation on this mammoth system. 


HEN the current phase of the 
expansion program — of the 
Great Lakes Pipe Line Company is 
completed at the end of the year. the 
firm will be firmly established as the 
pipe 


a postition i 


line company nthe 


holds evel now, 
The expansion and modernization pro 
calls for the operation 


60.000 hp of 


‘ram ot ap 
diesel 


through more than 


proximately 
pumping capacity 
1500 miles of pipe lines 


The organization, operation. and 


maintenance of such a tremendous 


project: naturally presents many dif 
ficult and unusual problems. The suc 


Lakes Pipe Line 


(company in meeting and solving these 


cess of the Great 
problems is a tribute to both the pipe 
line personnel and the equipment they 
operate, 

Stretching through nine states with 
mayor ends of the line located at Tul 
sa. Ponea City, Chicago Minneapolis. 


Forks, North Dakota. 


originating shippers are 


ind) Grand 
eighteen 
erved at fourteen terminals including 
such intermediate locations as Kansas 


Cty, Des Moines, 


City. The installed power will permit 


Omaha and Sioux 


delivery of over 8.000.000 gallons of 


fuel oil and gasoline in the 


industry 


daily or 
language of the pipe line 


210,000 barrels per day 


History 


Great Lakes was organized in 1930 


1939 distil 
late shipments were first accepted and 


to transport gasoline. In 
it now transports several grades of re 
fined petroleum products. It is owned 
by eight producing and refining com 
panies, and serves twice that number 
rhe original line from Tulsa to Minne 
apolis, and from Des Moines to Chi- 


cago, was entirely equipped with diesel 
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One of the Alco pumping engines 


A separate (and very attractive 


engine 


room is provided 


driven pumps The engines were 
heavy. low speed units of 375 hp. driv 
ing equally cumbersome rec proc ating 
pumps. An & in. pipe line ran to Des 


Moines and a 6 in. line ran beyond 


from Des Moines to Chicago. Gradual 
during the 
1940 saw the additior 


diesel 


then new 


expansion Of the system 
decade 1930 to 
units and 
pipe 
the installation of some 


of similar pumping 


reflecting a trend in 
line thinking, 
electrically driven centrifugal pumps 

During the war years, with expan 
sion impossible, all of the equipment 
was operated at full load every avail- 
able minute. The tremendous boom in 


post war petroleum usage—brought 


about by high business levels, pent-up 
difficulties in the 


demand, and labor 


coal industry—-made immediate ex 


pansion and modernization impet 


ative. The increased market for prod 


ucts to the northwest of the original 
main line justified the construction of 
a new line in this direction, origin 
ating at Kansas City. It was also net 


essary to enlarge the existing system 


Expansion and Modernization 
Due to the age and obsolescence of 
existing pumping equipment and the 


high 


of repair parts, it was decided to re 


cost and relative unavailability 


place all of this equipment on major 


line sections. In its stead, based on 


the experience of the company and 


Lakes chose 
pumps of the centrifugal type. Reduc 


others, Great main line 
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The other side of the dividing wall 


showing the 


speed increaser and the 


multi-stage centrifugal pump driven by the engine shown eorlier 


tion of space requirements, ease of 


maintenance, reduction of inter-facial 


mixing of different products, slightly 
lower cost, and the virtual elimination 
of pressure surges were all factors in 
this decision, 

Experience also emphasized the ad 
standardizing all main 
Diesel 
lected in preference to electric motors 


of the knowledge 


a large part of each month operation 


vantage of 


pumping units. power was se 


because that during 


would not be at maximum capacity, 


and demand charges are based on 
peak 
motor equipment did seem feasible in 


The Kansas City 


which 


power usage However. electric 


some locations. and 


Des Moines 


contained electric motor driven equip 


stations already 


remained unchanged 
Reduced 
casioned by characteristics of the pe 


the 


ment 


through-put periods. oc- 


troleum market, as well as tem 


porary existence of greater pumping 
to the Kansas 


City than in from the south, plus other 


capacity north out of 
normal causes, would also have meant 
the use of non-standard pumps in the 
interest of keeping efliciency loss to a 
minimum. This is due to the fact that 
motor operation is necessarily a con 
stant speed proposition, and discharge 
pressure, through-put and power re 
quirements are all a pre-set function of 
pump speed. 

The efficient 


only capacity of an 


full load 


intermediate 


to divide the 


electric ally drive n 


pump is 
eficiency at 
it is 


delivery. necessary 


total desired through-put into small 
increments so that variable delivery is 


This 


neans a compromise between probable 


at least approached generally 
lesired levels of through put and the 
more practical considerations of pump 
manifolding 


loss of 


cost involved in 


station 


building and pump sets-—-and 


standardization of 


pumps. The only 


economical solution is usually a con 
three 


line 


of 20 per 


bination of pumps, two of 40 


and one 


called 


per cent ol capacity, 


pump cent the so 


“215 pump” design 


On the other hand. with one 


ard diesel unit, anv condition ¢ 
rated 


high 
Lhe elec tru 


met from zero to capacity in 


infinite steps——all at etheiency 
since speed can be Varie d 
pipe line also loses direct control over 
power supply and cost. A substation 


or high line outage at any point on 
the pipe line frora any individual ele« 
tric source would cause a_ reduction 
of through-put by about 40 per cent 
m the whole line—a 


very serious 


matter 


Prime Mover Selection 

Choice of the type of diesel was a 
new departure, based in part on the 
limited but successful application to 
pipe 


dium-speed, 500 to 700 rpm., engines 


continuous line service of me- 
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the record 


compiled by this type of unit i 


and in part o1 amazing 
war 
time and industrial service 


The 


howe ver, 


reason for the choice 


the 


main 


was erving need for a 


unit of this ty pe wherever centrifugal 


pumps were indicated Reduced space 


and weight, ease of maintenance, re 


duction of required overhaul time, 


and low 


both 


(principally the speed in 


availability cost of parts, re 


duced coast of prime mover and 


creaser and couplings i wide speed 


vse and high o all 


} 
ethereney 


e attractive incentives to the man 


ment and operating personnel of 


the pape line 


Etheient ind 


and re 


applicat mm of space 
weight ease of maintenance 
duced 
tics of all 


(,reat 


overhaul time are characteris 


mayor the 


Lakes 


alert transportatior 


equ pment or 
lime management like 
hat of other om 


panies, is well aware of the tremen 


dous importance of maintaining 


high use factor on its equipment 

The final standard pumping unit as 
installed during the 1946-1947 expan 
Loco 
diesel 


Ameri an 
13-1 
Increase! 
Jackson 
rated 810 


consisted of an 
Model 
Falk 


and 


motive 6-12) x 


engine 


speed 


couplings Byron multi 


stage pump The unit was 


hp it OVO engine rpm., ,500 pump 


bbls 


occupies 


rpm and a delivery of 30.000 


per day. The complet unit 
little more space than did the old 375 
building 


will 


hp. engine alone The 
that old 


tain almost four times as much capa 


Sale 


housed these units 


ity in the modern Alco powered equip 
No standby 
was provided. The faith in the main 
well 


shutdowns 


ment, pumping capacity 


equipment has been substan 


tiated; unscheduled have 
been practi ally nil 

Cooling apparatus, both for lube oil 
and jacket water, is also supplied by 
Aleo and is of the shell 
tube type mounted in pits out of the 
periods All 


connections are at the top and the tube 


vertical and 


way during operating 
bundles can be removed from this end 
for inspection, repair, oF replac ement 


effort 


starting equipment and all other a 


with minimum Filtering and 
cessories are likewise compact and out 
of the way but are accessible for quick 
easy maintenance 
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Expansion in 1946-47 
LOd6-4 


S-inch line 


The eXpansior nsisted of tations 
through Kansas City 
Minne- Pumping 


to Grand 


ether 
anew 
fron Tulsa to lexandria 


sota, and a 6-inch line on up 
Forks. plus the re-powerin 
isting lini 


to Minne apolis 


Was here 


Stations tt 


The ca 


mar nd 


The ra} 


irket create 


| 


liately 


pacity 


syvstem ised mec 


appr 


1) per cent ind 


Standard diesel pu ing t ere temporary 


installed on pal illel in line fre 


vr Station south the 


lines 


per station northeast These 


units northwest of the porary 


station naturally 


one up-stre 


| im 


stre from it 


im 


tion the pumps ntrolled b , plu 


tion pressure on mr 1 0 me-third of 


pipe line Dowel 


which there { low 


1940-47 


afterwards 


Primary stations, of 


were 20 prior to. the what 


4 


approximately every 


t \pan 


sion and were spaced would 


90 miles our mind 


44 


P| 
otners 


resulted 
secondary 


vey the 


secondary 


installations to tide 


Because 


( omple te 


ere new, moder 
remodeled 
the new 


e inst illed 


Further Expansion 


rowth 

d n mH Penes 
ind increased 
installation 
stations 
and 
Kansas 


were 


south 
north of 

stations 
the 
and 


equipment 


were Wal 


vines derated t ib 


designed | 


their 
they were 


ned 


diesel ens 


t desig 


Alco powe 


n 


\l 


ll m 


re 


illustrating 


the 
n 


et- 


source. 


il 
to 
d 


| 


ae 


with 


maintenance 


spare engines 


w“ 


Ltemporary 


Ineer 


n 


cenerally were 


scrapped if they failed in 


provided. units 


service OF 
had worked the major portion of their 


useful life. 
cated. the complete 


When overhaul was indi 
engine was reé 
moved and a replacement installed in 
its place. 

Since have no further 


these units 


significance to this ullice it 
that 
The « 


about 


report « 


to say results ly 
2ood 
life of 


in isolated cases. 


were Surprising 


iseful 
ind, 


ngines averaged a 
1000 to 1500 hours 
over 3000 hours 
The second phase of the 
ization is now 
All of 


be removed from the existing lines and 


a new 


program In p 


the ondary stations 


line laid from Tulsa and 
Minneapolis 
Ire Kansas City 
South Dakota 


diesel 


12 in 


Ponea City to with a 


12 in. line 


alls 
three 


second ym 


to Sioux | There 


will be 


Twelve 


new stations 


diese stations and the 


existing 


two. electric mes are 


will 


| 
ih 


Thirty-three new pumping 
| | 


be installed. twenty ine 


sel and four electric 


eXistin 


This line will utilize 


stations but two new pur 
series in each 


Th 


spacl 


perate 
well 


oper itec or 


im 


as betweet then 


pO) mile 
leaves re 


the 


that it 
Ivy 


nvestment 


important 


future expat relative 


sion 
ri Xpe I 


nstalled 


sive 


iiternate 


imshatt 
nterchar betweer 


Thus standardi 
most a reality. The Al 


the { 


Diesel Engines 
The Aleo dic Seis 


four evele, 12 by 








stroke All are turbocharged by the 
Buchi Nominal 


810 hp. for the six-cylinder model and 


system. ratings are 
L080 hp. for the eight-cylinder at 600 
rpm. Both ratings are 
111.8 psi 
with a shrunk-on ring belt of the same 
lded This 


a unique system of oil cooling amount 


ata bmep. ot 
Pp 
istons are aluminun 


material, fusion w forms 


ing to a two tube. five pass oil cooler 


with oil directly between 


passages 
each compression ring and the neat 
est part of the hot piston crown The 
ring belt can be replaced when the 
ring grooves are worn. thus making 
the piston as gor d as new 

The engines operate on diesel fuel 
oil which is one of the products they 
pump through the pipe line The in 
reasing availability of natural gas at 


station sites has resulted in the con 
version of two of the 
dual fuel 


at Tulsa 


existing units to 


operation One of these 


has been operating on natural 
Others are 


vas for almost two vears 


scheduled for 


conversion and 17 of 
the 29 new engines to be installed will 


iY actory equipped for this fuel 


Aleo dual fuel de 
individual. piston ty pe 


metering valves which time and 


er gas admission to each eylinder 


and automatic control of pilot fuel 
myection 


to 


The gas metering feature is said 


ake it impossible to get a free flow 


gas through the evlinder regardless 


inv mechanical failure which ear 


issumed. It prevents an over-sup 

iV power st oke ever 
slows down due to over 
extreme conditions Ac 
balance he 


onsequence, the exact 


tween cylinders is positively assured 
it all loads. In addition. it is easily 
adjustable for varying quality or pres 
sure of gas supply 

I regard to the sec 
the dual 


fuel supply cam increases the 


ond feature 
fuel design, the autom: 
below about one-third engine 
where gas fuel to air ratios becon 
lean The pilot ol ois 


one-third load to 
overload It has not been 


unreliably 


stant from about 
necessary 
overload to 


Aleo en 


from detonation 


to increase pilot oil at 


void detonation, because the 


cine does not suffer 


within the power Tratige regardless of 


ambient temperature. It is impossible 
except by intentional readjustment of 
limits to load the engine over 110 pet 
cent of rated ¢ apacity whether running 
at full diesel, minimum pilot, or at 
some intermediate ratio This is an 
important safety protection for engine 
supercharger and electrical equip 
ment 

features of the Alco de 


particularly attractive to the 


These safety 
sign aré 
which like any other 


pipe line industry 


transportation business is dependent 


on continuity of operation for its sue 


Factors Obviating 
Standardization 
Although 


ing units and 


standardization of pump 


stations is continually 
approached, variable factors like these 


resist complete standardization obsti 
itely 
| Phe lack 

ural gas up and down the line 


Weather 


panyineg 


wailability or 


conditions and ace 

proble ms of operation 
maintenance and equipment at 
one lo 


wion as compared t 


another 


haracter cause 
t 


ible adjustmen 


at different 


schedules 


onsequet! thy in « peratit 


cessibill 
both transportat 


vr repair ts 


Fortunately. the terrain traversed is 


relatively level throughout the 


systen 
LOOO ft. in elevation 


iblems 


ire und 
addition to routine pre 
intenance and the 
re there ilso exists th 
uniform, quick reaction 
on any one oft 
the ends of whicl 
| 40) 10 yo) i 
miles distant from the main office 


Kansas City. Mi 


This involves in part the education o 


low ited i 
re-education of personnel in the opera 


tion and care of the modern equip 
There is also the con 
standby 
capacity is provided at any point on 


And behind all of this is 


ment in use 


sideration that no pumping 


the system 
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constant awareness 


the incentive at d 
of the fact that the unscheduled shut 
down of any single engine will cause a 


loss of through-put of between 12.000 


and 25,000 bbls. per day 


Maintenance Program 


Uniformity of maintenan 


ind equipment is primaril 
through the divisiotr rf the pipe line 
into three areas. each under the direc 
tion of af area supervisor 
en are responsible for the 
efficient action of all 


ews in putting 


prescribe d 
ince programs tmnto effect 
work and 


must 


pervise this 


that proper tools and 


the right 


materials 
hand at time acl 
warehouse wher 
nh XE 

nents or capacities 
certain sub-assemblies 
Information of area no 
correlated and interpreted n 
tem-wide basis by the operati 
engineering 


Lakes together 


facturers 


departments 


with ec 


uipn 
where necessary 
me ndatior s as lo changes o 

itenance practices 
nd in turn translated int 
Basically. all maintenane 


schedule 


than correct 


ut on a regular 
rather 


ventive 


tent—this hav paid huge 


{ ular I! 


forwarded monthly 
fice. their contents no 
my machinery histor 


port itself indicates 


work aeccon plished 
juarterly. semi-annual 
The rmonthly Inspect " 
six to eight hours: the quarter 
tenance rutin . allotted 
nately i ou The sel 
routine twel 
nours ind once ivyeara 


hour major overhaul is u 


Overhaul involves heads. valve 
tons, bearings. fuel pumps and 
ittached 


turbocharger pumps 


other ¢ ngine ass¢ mblies 
In addition to this maintenance: 


port, daily and monthly operating 








and from these a master 


are kept 


ledger is compiled at the central of- 


fice from which one can immediately 


determine total enwine hours. major 


repairs, hours on a given part, hours 
lube oil lube 


sumption, and other pertinent informa 


between changes. con 


tion. From experience it has become 
possible with the use of the accumu 
establish 


and probable life in hours of prac 


lated information to trends 


tically all parts of the complete unit 
This has proved most helpful in’ the 


planning of work to be accomplished 


ind the logistics of material and tool 


supply 


Since prevention of failure and_ re 


duction of “down time are the un 


maintenance pro 


ceasing aim of the 


gram. no attempt has been made to 


keep parts inventory and usage to an 


absolute, irreducible minimum In 


stead it has been found profitable tk 
stock complete sub-assemblies such as 
cylinder heads with all valves installed 


piston and connecting rod assemblies 


spare turbochargers. governors and 


pumps. Many portions of these items 


will never wear out and in 


some Cases 


are not even subject to wear. but they 


pay tor themselves by virtue of be 


ing a component of some assembly in 


which another part requires regular 


renewal or cleaning 


The reduction in down time made 


possible by the bodily replacement ot 
these 


and similar assemblies yields an 


attractive return in through-put. The 


removed assemblies are cleaned. re 


conditioned, and placed back in stock 
either irea for use at 


overhaul No 


the last few 


station o1 
the next attempt is 


made to squeeze hours” 
operation out of a worn part that has 
been removed. Naturally, material that 
can be reworked either in the field on 
factory is recovered 


stocked 


ireful and 


Phe quantity and nature of 


assemblies is the result of « 


thorough analysis of the reports men 


tioned above in) conjunction with 


possible down time and 


Savings in 


isseinbly — cost The manufacturer 


plays his part in this routine by main 


taining a unit exchange and repair 


ind return service on certain Common 


sub assemblies normally beyond the 


scope of station or division repair 


facilities: for example, injection 
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equipment and cylinder heads. 
Pools 


scrutiny as a 


come in for careful 


result of the 


have 
mainten 
ance procedure. The day of the pipe 
wrench, a set of open ends, a sledge. 


and a miscellany of hardware store 


tools (all with the 


length of 


usually 


applied 
generous assistance of a 
pipe 
vent of modern equipment and the in 


quick 


overhaul 


2 im has disappeared The ad 


creasing demand for and ef 


ficient methods of have re 


sulted in the distribution and use of 


socket 
tools, 


the latest in universal 


sets, 


joints, power rand and torque 


wrenches Special hand 


chased 


tools pur 


from the equipment manuta 


turers are also in evidence 


Supplementin these are certain 


other fixtures utilized for the sys 
and moving 


Among 


piston 


tematic storage. cleaning. 


assemblies. thes 


racks for 
tables for 


of heavy 


ire supporting and 


work 


espe ially 


rod. and evlinder 
designed by 


Portable 


boring 


reads each 


maintenance 
tanks 


nd honing machines are 


personne l. 
( ylinde ! 
supplied. A 


sper ial liner pulling and installing ce 


leaning and 


vice has been designed and is in use 
\ comparison of man hours for 


different 


over 


hauls using a sequence ot 


operations has resulted in the sele¢ 


tion of a standard sequence which fits 


routine onditions yet is flexible 


enough to allow for unforeseen 


con 
tingenc! Experiments have dete 
mined the distribution of 


skilled 


crews that carry the 


best experi 


enced men and_ less helpers 
among the three 
round-the-clock 

All personnel are 


to the 


overhaul schedule. 

trained or re 
trained proper operating and 
recommended 


Lakes 


lypical examples of re-training have 


maimmtenance practices 


by manufacturers and Great 


been the long struggle to prove the 
merit of higher operating temperatures 
nd the proof that a 


obsolete 


bearing s 
tool Pre 


parts and workmanship, higher 


raper 
s practically an 
Cision 
rotated speeds. bmep's, temperatures 


older 


Special emphasis is laid 


and pressures are new to the 


mechanics 


the importance of planning—as 


suring that proper tools and materials 


each in good condition, are on hand 


before overhaul starts; laving out 


work for succeeding shifts: and fitting 


special operations into the overhaul 
pattern with minimum disturbance 
Through the organization and use 
of these uniform standardized proce- 
dures, scheduled down time has been 
half the three 


with the 


cut in ove! years eXx- 


perience new equipment. 


Down time. never excessive by com 


mon standards, is now scheduled at 


ipproximately 160 hours per year, in- 


the elg 


cluding ht monthly, two quar 


terly, one semi-annual, and one annual 


This is 


and enviable 


mayor overhaul indeed an 


excellent record 

Proving the soundness of the over 
fact 
2.896 total accumulated 


at the November 


lost 


ill maintenance program ts the 
that out of 59 


} end of 


engine 


1049 


due te 


hours 


only 9514 hours have been 


unxheduled shutdowns—in 


cluding ill 


particular 


failures regardless of the 


piece nt in 


equipm 


volved, 


Conclusion 
Average use factor 


installe d 


over the 


vears of time on the pump 


ing equipment has been 85 per cent 
running betweer 


cent. The 


with many. stations 


95 and 96 pet latter sta 
generally the ones to the 


Kansas City or 


tions are 
south of 


northeast 


just to the 
likely to be 


product move- 


] 
less 


which are 


iffected a changes to 


ment schedules. or equipment 


end of the 


maine 


tenance periods near the 


line It is noteworthy in this connec 


tion that use factor has steadily 


over the last 
1946 the average us¢ 
cent In LOAT. the 


operation, the 


creased 
half of 
was oO per 
full 


iverage 


period In the 
lactor 

first 
calendar vear of 
jumped to 73.4 per cent and 
grew further to 83.5 per cent in 1948, 
In 1949 the unit ran 88.9 
all the hours of the 
Half of the Alco diesel pumping sets 


average 
per cent of vear 
installed operated over 95 per cent of 


the time and the record unit set a 
pace of 96.5 per cent use factor 
These are the results of sound or 


ganization, good management, a far 
sighted maintenance program, and in 
telligent operating proc edures The 
outstanding record achieved is the ex 
planation for the continued expansion 
and prosperity of the Great Lakes Pipe 


Line in a highly competitive business 
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Bosch Opens New York Headquarters 


from most of its sales and service 


personnel in attendance 
agencies in the Metropolitan area as 
well as from engine manufacturer and 
fleet operato! 
Bosch held, on 
opening of its 
New York, 601 
The 


that location, which has just been com 


American 
April Oth, a 
headquarters in 
West 5lst Street. 


building at 


ustomers, 
formal 
new 
modern two-story 
pleted, will house both the American 
Bosch Branch Office, formerly situated 
at 1819 Broadway, and the Company's 
recently established New York Service 
Sales Division. Offices occupy the sec- 
floor. The devoted 


sntirely to mechanical service facilities 


ond first floor is 
for American Bosch products and to 
stockroom and counter space 

Joseph A. 
the New York Service Sales Di- 
to handle 
both the sales and service of American 


According to 
Foss, 


vision has been established 


manager 


Bosch automotive. electrical. and diesel 
fuel 


and surrounding area comprising the 


injection products in Manhattan 


Counties of Bronx. Dutchess. Orange. 


Top to bottom—the 


Putnam. Rockland. Sullivan, Ulster 
and Westchester in New York and the 
Fairfield. Middk sex 


Haven in Connecticut. 


Counties of 
New 
With an accent on high quality and 


efheient service, the service shop con 
tains the most modern re pair tools and 
test equipment, many of them designed 
and built by American Bosch to pro- 
vide factory standards of service. They 
include the company's recently devel- 


oped fuel Injection calibrating stand. 


service shop, exterior of the new headquarters, and offices 


PSE 8400. which has the 


test and calibrate 


capacity to 


with extreme accu 


racy the larger size railroad-type fuel 
injection pumps 
Service pers mnel of the 


new divi 


sion are well qualified to render expert 


repair service on American Bosch 


products. having had much practical 
that and the 


entire floor layout from initial product 


experience in capacity, 


cleaning area to counter. and well 


stocked bins has been designed for the 
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utmost in practicability and efliciency. 
With the New York Service 


Division acting as a distributor for 


Sales 


American Bosch products in the area 


previously mentioned, in addition t 


its repair and service operations. the 


company expects to »btain much first 


hand information on the sales and 
service of its products which will prove 
helpful not only to the company di 
rectly but 


also to its entire system of 


agencies throughout the country 
According to Mr. Donald P. Hess 
president, the company. by closely ol 
serving the new operation, hopes t 
amass much practical information on 
determi! 


such subjects as the accurate 


nation of necessary inventories: the 


efter tive 
the establishment 


most sales and distributior 


techniques of proper 


operating costs and procedures the 


development of new service tet hniques 
in the rapidly expanding field of diesel 
fuel 


operations. 


and on other related 
“Thus”, said Mr. Hess 
with the problems of out 


injection: 


“by living 


distributors and doing something 


about them. we expect results to be 
particularly advantageous not only t 
our distributors and ourselves. but t 


our customers and the ever inet 


number of users of American 


equipment” 
dire ctors 


Company and 


besides Mr 


the opening 


executives 
Hess who were present at 
Joseph EE. Rid 
Herbert 
C. Guterman, president of Arma Cor 
Ameri 


can Bose h vi" e-preside nt in charge of 


included 
der, chairman of the Board 


poration, and Foster N. Perry 
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Laboratory Analysis aids 


Southern Pacitic’s Servicing Program 


Streamlined facilities and scientific analysis take 
the guesswork out of the preventative mainte- 


nance program and improve locomotive availa- 


bility factors. 





by James Joseph 


HEN a diesel locomotive begins 
W 5: hour and thirty minute 
servicing treatment at Southern Pa 
cihie s 


ervice tracks in the Los At 


eles vards. it gets all the attention 


io prima conna would at the beauty 
varlor 

Combined with a compact and eff 
ient servicing facility eared to 
rease. refuel. and wash each diesel 
locomotive after each run is a high 


ly scientific chemical analvsis of water 


ind lube oil for the purpose of diag 
os the running paims of 


every 


liesel ine in the locomotive 


48 


ities of the Southern Pacific. The refueling 


1 wash rack 


in the background 


The diagnostic instrument is the 


spectrograph, newest and most fat 


reaching of chemical analyzers. South 


ern Pacific is one of the first railroads 


to use the instrument as a part ol 


uline maintenance 
Sup tlow a locomotive 


track and 


other 


prose We i 


through the service watch 
facilities 


“know 


the yperation Few 


npare in diesel locomotive 
ind efliciencs 


tracks 


between, 


how 
Iwin with c¢ 


slab walks 
plete sets of 


service mcrete 


house four com 


fueling. watering and 


lubricating pumps In an 8-hr. shift 


from four to six locomotives sore 


f them with 3 units. a tetal of 6 en 


ines are serviced and sent out on 


the road. In an average 24-hour 


od. 16 


serviced on the 


pert 


locomotives will have been 

565-ft. long pits 
Briefly, the service area is equipped 

for quick back-to-service routine main 


tenance and end-of-the-run checkups. 


For anything more serious, the loco- 
motive is run into Southern Pacific's 
new shops. adjacent to the service 
irea 

The service rack has one ai lo 


reservice the locomotive and get it 
back on the 
time. At 


completed in less that 


road in the least possible 


times. reservicing. has been 
LS minutes. The 
service facility's layout is responsible 
for this speed 


The two 365-ft. service tracks 


sepal ited DN the concrete runway 
upor which are the service facilities 
that deliver zeolit treated wat | 
tt ste ! enerat . passe 
I ILs raw cil water toil iks 
ind = for lean treated distilled 
water for diesel idiators ind diesel 
i Phes pu . i l . 3 
service four | tive units ulta 


neously Mi inwhile as fuelir pre 
wer fills 


werhead sand-t 


resses in 


sand x 


each units 16 cu. ft. cap 

Fuel oil is stored in a 
tank that receives its il fro 
While being 


pPulripe d 


10.000-bbI 
tank 
unloaded the oil is 
bank of M 


units are 


cars 
hrough a hiana 


filters. Before the refueled 
the oil is filtered a second time 
Included in. the 


is a good washing 


servicing treatment 
As the loc 


washing bay 


motive 


ioves through the water 


is sprayed all over it under pressure. 


Big rotating brushes serub off the 


stubborn dirt 


Probably the single most important 


servicing function takes place almost 


as the 


s soon 


reaches the 


that a 


low omotive 


service area. It is then b-oz, 


sample of fuel oil and radiator water 


is taken from each diesel engine. Each 


sample marked to correspond with 
the engine from which it came. is 
rushed to the nearby laboratory. This 
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is the heart of the preventative main- 
tenance program, and one of the most 
fully equipped and omprehensive 
laboratories in railroad mainte nance. 

The oil samples once rushed to the 
Ziethuschs Kine 


research instru 


labs. ar put in the 
matic | 


iscositmeter, a 


ment that can run. eight viscosity 


facili 


operate 


samples every 20 minutes. Lab 
ties. like the track, 
24-hours 


An average 


serv ice 
day 
day 200° viscosity 


About 


are also run daily to 


sees 


200 water de 


tests completed. 
tests 
check the inhibitor 


hard 


the lab has specify 


termination 
and 
detected 
The 


concentration 
hardness. If water is 


instructions 


raw 
Phere 


stations 


watet 
ilering 
cks say ng 


treated or 


that “they thought” they 
distilled 


tests in the laboratory pre 


water. The 
ad water 
evidence othe way ol the 
drained 


Was 


vide the 

other. If a radiator had to be 
hard 
in the service 


he done 
enters into the 


water used 


up the line ind 
it is dramed irea before 
ny harn Cal 


Water als 


tests. If the 


lube oil 
percentage ot water nn 


the lubricating oil is found to be above 


ontamination 


Also, 


must be 


he source of water « 


nd and = corrected 


ind filter box 


drained and the lube oil filters changed 


Besides these tests, approximately 


15 acid or neutralization numbers, 


ash tests. and precipitation numbers 
are run daily 


In { he ( king 
fuel 


lubricating oil. if 


dilu 
is between 0.5 to 2.5 pel 


fuel dilution 
rrrected If 


on by 
cent, the 
be found 


)- 
over 2.9 per 


source ol must 
and the cause c« 
proce dure 


cl wik 


cent. the same 
is followed and in addition. the 
drained 
back to 


is from a “trace 


ase must he 
Getting 
there 


walter testing 
to O » per 
of oil present in the coolin 


effort is find 


water. 
the oil 


must be flushed 


made to 


nd the system 


ist be found. corrected i! 


lushed and refilled witl 


the svete 
treated 

All these | 
of but 500m 


Water 

» checks 
This means 
half hour after 


require a 
nutes 
ipproximately " 


+-OZ. engine samples arrive in the lab 


1 diagnosis is sent to the service vard 
authoritatively the action to 
be taken In 


with ¢ { 


indie iting 
sibility 
chief 


this. the respo! 
rests Mugford 
chemist of the Los Ar 


ass t 
veles branch 
laboratory 
This brings us to the most elaborate 
done 
the spectrograph 
look 


nent 


west of testing tostruments 


Suppose we have i 


it this piece of laboratory equip 


affects 


Southern Pacific's service maintenance 


and see how it directly 


itself is an exper 


The Spe tros raph 
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models oe 
Pacitn 


20-year old 


sive instrument, sting 


some 


up to $45.000 Southern 


able to 


Was 
buy a research 


model at bargain prices, reworked if 


and has put it to daily use 
kor many 

thought to be 

their 
fully 


strument as used by 


years spectrographs were 
purely research instru 
nents practical appli itions 
Now the ir 


Pacifi 


realized 


Souther: 


were not 


is scheduled to become its mx 


diesel 


portant instrument in 
shooting 

In brief. the 
sample of ash 


off all the oil 


and then 


spectrograph takes a 
obtained by burni 
from a lube oil samplk 


further dehydrating the re 


ish itself 
products 
rdditives, most 

oil processor 
parti jes resulting tr 


ar The 


p chiet 
cern of the 


latter is the 


instrument 
The residue taken 
high 


mito fine 


sampl 
temperature Turnace, ts 


ind plac ed it 
tubs 


powder 
closed-end 

This) carbon 
placed between the spectrograph’s el 


pure-carbon 


' 
container is ther 
subjected to a 2OO-volt 
ld-amp ire Arc 


OW) deg, | 


trodes and 


temperatures exceed 


field 


residue to give 


The are’s electric causes 


off ligt 


2500-Line 


powde red 
These pass through a 


oT id 


waves 


to-the-inch which spreads out 
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each light frequency given off. The 
light waves register on highly sensi- 
rhe 


representing the frequencies 


tive 35-mm. film. various light 


waves 
of the 


residue 


chemical components of the 
are spread out on the film, 
in characteristic lines, identifying and 
indicating how much of each chemical 
component the sample contains. 

The resultant spectrum is then pro- 
further 


spread-out to facilitate qualitative and 


jected upon a= screen and 
quantitative analysis of the sample. 
Suppose, for example, that the spe 
trum lines before us on the screen are 
very heavy near the frequency zone 
which denotes the presence of silver. 


By setting up standards, the lab men 


know 


expected in the lube oil of an average. 


just how much silver might be 
good-condition diesel engine running 
under normal conditions. But suppose 
our spectrum shows an abnormally 
heavy silver-zone spectrum line. Imm 
diately the lab 


that the 


technicians, knowing 


engine's wrist pin bushings 


are made of silver, diagnose the trou 


ble as 
weal 
trac ks 


By correlating the 


excessive wrist) pin bushing 


This is reported to service 


amounts of vari 
ous metals with previously determined 
norms for known periods of operation 
| 
| 


it is possible to spotany a normalities 


Knowledge of the 


the various engine 


materials used in 


parts then permits 


the localization of the source of these 


components and serves as clue 


low ating im ipo nt troubles 


‘By this spectrograph.” confirms 


chemist) Mugford we can predict 


engine failure 10.000) miles away 


The spectrograph is sensitive to L part 


in a million which means that the 


slightest wear of engine components 


shows up almost) from the ioment 


that it begins 


Onee a satistactors normal stand 
ard has been calibrated the degree 


predicted The 


inalysis of 


of wear can also be 
lab keeps a periodic sam 
ples from each diesel engine. can pre 
ita glance 


dict wear trends 


Perhaps purchase of a $45,000 in 


strument might seem excessive, but 

Mr. Mugford has proved that the sav 

ings is well worth the investment 
Here 


oratory analysis based on six locomo- 
x6 die 


are the savings realized by lab 


tives (three units each totaling 


50 


Interior of_ the 
fuel oil pump 
house. Fuel is me 
tered as it flows 
into the diesels 
The Michiana fil 
ters shown here 
filter the fuel as 
t comes from the 
tank cars into the 
storcge tanks and 
again as the fuel 
flows into the 


fiesels 


Cad 


sel engines) which came up for 


rou 


tine 30.000-ri ile 


oil drain. In the usual 


maintenance schedule each of the 36 


engines would be drained 


Applying 


this mileage (indicating hours of op 


eration) to each of the 6 eng 
ould 
a total 


draining. Yet. a 


they « normally be expected to 


1.080.000 oil miles before 
check itl 


1949, showed that these same engines 


had tot ile ad 


run 


Decembe P. 


»O0O0.000 oil miles befor: 
lube oil 
this. aecord 


i change representing a 
And 
Mugford. is 


h id hee i" di Lilie d ‘ irlier 


savings of 835.000 


ing to Mr 


even too low 
because 


Some 


ind did not have as great a total oil 


mileage as possible. Continuation of 


the oil in service beyond what are 


sidered normal drain peri 
sible with safet 
ful analysis ar 
pretator 
Additional 


LOO.000- mile 


savings were found in 


with weal 
This is 
ireful chen 


nspections 


found to be very low ittrib 


uted directly to ¢ 


vsis, the diagnosing of trouble 


if 


happe ned 
Of 72 liners pulled on these engines 


were within the allowable tolet 


ICES and were replaced. Five were 


isso iated 


break 


de fects not 
holes 


discarded for 


with wear i sand and 
~ ek 
None had to be 


The manufacturer of the 


ie 
removed because of 
liners 
the S. P. labs that this was prob 
rate in the LS 
still 
feel, smell. or by 
method all 
benefit of 


means of determining 


ibly 


Some 


the lowest wear 


oldtimers” may argue 


that they can tell by 


their “secret” about 


own 
oil contamination without 


more scentifi 


this. Mr. Mugford 
has only to point to some of the vis 


tests to 


oil condition. To 


how 


fuel dilution, 


cosity show small per 
indetectable 


make a 


! 
of much lower 


centages ol 
at ambient temperatures. will 
No. 40 oil act like one 
viscosity rating 


when at normal en 


zine operating temperatures 


uses Standard 
of California's RPM No 


10 having an 


The Southern Pacific 
Oil ¢ ompany 
approximate viscosity 
L1LOO seconds at 100 dee. | 


the human finger 


rating of 
that 
much difference 


00-100 deg. | 


Remembering 
cannot detect 
peratures above 
look at these viscosity figures 
ft QWdeg. | 
{¢ 100 dee. fF 


1¢ 130 dex. ft 


Thus 


LOO0 seco 
L LOO se ” 


100 secor 


with ¢ temperal ire Variatior 


Viscosity lropped 
The vis 

is approximately 
LOO deg. I 


seconds at Therefor 


hard to mat 


a temperature range 


estimate. a 30> ce bk. error 


perature estimation would make 
LO oil 


cosity as a 


to have the same 
No. 20 oil 


difficulty 


ap pe il 
This exan ple 


serves to show. the that our 


“oldtimer” will have in determining 


the fuel dilution present in the oil or 


the viscosity of oil, for that 


good 


matter Locomotive engines require 


the heavier oil for proper lubrication 


and if such guesswork as mentioned 


above were to be used serious d wade 


to the engine could occur 

With a « omplete diagnosis of engine 
flashed back to the 

within half-an-hour. 

Pacific 


trouble 
tracks 


2uesswor k at 


service 
there s no 


Southern 
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Mighty Mower Reduces Saplings to Sawdust 


- 1940 when Mr. Harold Swertfeger 
began experimenting with a machine 
little 


first 


for clearing brush. he realized 


that to that machine 


a successor 
would one day be in vreat demand by 


utility companies, railroads and con 
today his 


alled the “Bush 


wacker’, is accepted as being the first 


truction contractors But 


nachine, which is 


successful) mechanical method — for 


learing lanes to utility lines 


access 
Further it is expected to find accept 


ince on such clearance projects as 


building sites, airports. firebreaks. dam 


and canal 


land 


sites, highway, railroad 


right-of-wavs and grazing recla 
mation 


The “Bushwacker 


its amazing ability to completely ob 


has demonstrated 


literate every trace of vegetation in 


cluding trees up to eight inches in 


diameter In a single pass it literally 


and un 
“ ike 


of former growth 


disintegrates all brush. vines 


dergrowth leaving in. its only 


fragmented evidence 


tests the Bushwacker 


that 


During recent 
about 70 


trunk dia 
one-half inch to eight 


leared cvrie acre Was 


per cent elm. varving in 


meter trom 


1 hes and with a mean ol approxi 


nately three and one-half inches. The 
consisted of 


remaining 30° per cent 


hickory. maple, ash and wild apple 


with an undergrowth of hazel. thor 
apple, wild rose and blackberry briars 


W hile 


action and prospective buyers watched, 


photographers snapped _ the 


the Bushwacker cleaned up that acre 


in one hour and twenty-four minutes 
ata total cost of approximately 540.00 


By old 


job would have required a 


manual clearing methods this 


total of 
200 man hours at about $250.00 
The design of the Bushwacker. whil 


unique Is quite simple Its mow ng 


and shredding action is achieved by 


20 steel “flails” that rotate at a 


pert 


pheral speed of fpm 10 


Front view of the 
Bushwacker showing 
the bumper bar 
and some of the 
fleils which cut the 
brush bent by the 


bumper 
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These flails 


pounds apiece and are 


mph ilmost 20 


weigh 
attached by 
chains to a steel drum which revolves 


front of the machine at LO5SO 


for the 


on the 


rpm Power ‘mighty mower 1s 
a General Motors 2 evele diesel engine 
with a rating of 168 hp. This engine 


Was chosen because of its low we ight 
to horsepower ratio and its ability to 
instantaneous 


loads The 


ism is mounted on a standard crawler 


provide response to 


changing mechan 


rt “ritire 
diesel tractor 
The Bushwacker is manufactured by 


Ste el Dredge ( 


Ly pe 


\mertear OMIpP any In 





British Diesels on Display 





IED IN with the recent British Auto- 
} pee and Motor Cycle Show held 
at the Grand Central Palace. April 15 
5. was a display of some British 
diesels. Size and types of engines were 
not restricted to those for transport: 
tional use. some stationary and marine 
models being included 

Phe display of British vehicles. the 
diesel engines and = accessory equip 
ment is part of the intensive British 
effort to sell goods in the American 
market and thus bridge the dollar up 
This effort has the sponsorship of our 
government in general and specifically 
of Keonomic Security Administrator 
Hoffman 

Sales techniques have been 
to the American market through the 


efforts of a team of Ll Ameritean busi 


ness leaders who. under the sponsor 


ship of the National Sales kxecutives 
the blessings of the ECA The ABOE display at the British Autom 


and with 
Reiter os 


d last month. Models shown are 


recently visited Great Brita This 
of the wrgest liesels 


was at the nvi 


rated Sales Mana out bo pet ent of the LOS) to 


(sreat Britan British export ind while the total 
self-sustainin 


esident of ABOI 


lhe success believed to be substantially larg 
obtain « 1949. ABOK’s share is claimed 
figures quoted b bout 50 per cent 

Associated British | heir 

The British group. ABOR. Ltd 

prises Petters. Meadows. Petter-Fic 

ine VMeLaret Virrlees ma Nation 

The America ompan ABO. In 


was fort }O49 is 


subsidiary 


hngineert 


1OaAL mounted to LO.TOLOOO) pounds 


sterling In 1919 the ABO roup ac 
ounted for 6 OOOO pve unds sterlin 
vy over IS times the value of thei 


1039 exports This also represents 
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Horizontal 6-<ylinde 
engine which AEC 
ltd had on ex 


hibit at the show 


help American manulacturers i 
export byusit 1 supplying lo 
ment in sterling. the diesel power units 
which they incorporate in their equip 
ment In dollar searce areas, we 
can contribute the power unit. for pa 
ment in sterling. thus enabling the 
American Manufacturer to sell a vrea 


er quantity of his equipment vains 
the limited dollar budget of 
ountries thar would otherwise 


possilrle 





Another idea expressed is that th 
British engines marketed here will 
for the most part mn the smaller sizes 
where there is room for additional 
production 

The 
be well designed 
manship. Those for transportational 
use included conventional vertical evi 
nder arrangements. as well as hor 
yvontal and vee types. Ratings are 
SOTVALIVE 5 vhts appear to | 
(dine ne) product of the 

x20 hp 
t rs the « le tou une 1500 Ib 

With the ae of the pound The 22nd nnual 

nsiderations, the ASME Oil and Gas VP 


ill be held in more 


better ’ ) i ranged to " vill f ttend the 


attemp oO presented t the 4 t ‘ erem with 


their edue 
market f Lecture Series 


I progran 
domesti adi | industry will un been scheduled t panne ( ! \SMI 


doubtedls eep ane on the progt ussIONn ¢ mat a nd th ep thlished in the June 


nade of heavy \ " on Power & Diesel Transportati 
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Test Report on the 


Mitsubishi—Tokyo Engine 


T Hk Naval Engineering | xperiment 
Station is engaged in testing and 
evaluating all devices 


equipment and 


whi h comprise i ship's machinery 


plant with the exception of the main 
turbines and boilers. Specification test 
ing is done to insure that the material 
the Navy purchases is of proper qual 
ity. Investigations are conducted to 
develop new or extended uses of equip 


ment relating to machinery installa 


tions. 
Sx and three 


major laboratories 


special projects manned by approxi 
1000 technical and shop per 


sonnel perform this work. Fields of 


mately 


investigation include internal combus 
tion engines and gas turbine develop 
and petroleum 


ment, metallurgical 


research, acoustic and vibration inves 


tigations, chemical and mechanical 
engineering, and welding methods and 
procedures 

The test of the 


was conducted by 


Mitsubishi 
the 
bustion Engine Laboratory in its Die 
Branch. The head of the 
laboratory is W Joachim and the 


engine 


Internal Com 


sel Engine 


From the U. S. Naval Engineering Experiment Station at 
Annapolis, has come a report on tests conducted on a Mitsu- 
bishi engine, rated at 2000 bhp., at 1600 rpm. and a bmep. 
of 115 psi. The station’s report, as yet incomplete, indicates 
that there are several factors in the design of the engine which 


bear further investigation. 


Diesel | Branch is directed by 


W. G. Payne. The purpose of the test 


ngine 


was to determine the suitability of the 


engine design, including weight, ma 


terials received. for 
the 


performance at 


and condition as 
ipplication to American engines: 


power and et onomy 
all loads and speeds from idling to full 
throttle and the maximum and continu- 
ous duty ratings. The engine rating, 
performance, and fuel economy tests 
are still to be completed, but the other 
phases of the test have been reported 


on and are presented here. 


The Engine 


test was a Mitsu 
ZC-707, 2-stroke 


vertical 60 degree V-type, 20 


I he engine under 


bishi. model diesel 


engine, 


evlinder >9 x 7.87 in 


bere and 


Overhead view 
the Mitsubishi en 
yine under 


going 


tests af the Naval 
ment Station. Note 
the compactness of 

» engine and the 


lowers 


engine 


stroke, with a reported maximum rat- 
ing of 2000 bhp at 1600 The 


injector 


rpm. 


engine employs a_unit-type 


and uniflow four 
Roots-type blowers. Manufactured by 
Mitsubishi-Tokyo, the the 


prototype of this experimental design 


scavenging with 


engine Is 


and. prior to its test in this country, 


had only 3 hours and 34 minutes of 


test forwarded to 


Naval 


operation. It was 


this country by the Technical 


Mission to Japan 


Noteworthy Parts 


Results of the test showed that there 
were both good and bad features in the 
engine, one of the most startling fea 
tures being its remarkably low weight 


6.15 Ibs 


pared to a comparable 


per rated bhp as com 
American de 


Ibs. 


report 


gn which weighs about 17 


per 
bhp. The Experiment Station 


points out some of the good features 


of the design and these parts will be 


given a rather complete description 


since they will bear study by those in 


terested in engine design 


The crankshajt is of forged steel and 


is made in two halves. The halves are 


identical with the 


exception of the 
length of spline on the end. The two 
} 


joined by a flanged coupling 
bolts 
ire twelve main bearing journals 


bear nme 


halves are 
with body-bound 
Ther 


ind ter 


ten 20-mm 


crankpin journals 


The crankpins are evenly spaced every 
6 deg firing 


which gives an alternate 


of 12 and 24 deg. in a 60 deg. V-type 
lecated on 


i, 25 SX. 40, 83, E2,: 39, 


Counterweights are 
( rank 


ind 20 


webs, 


The matn hearts journals and th 


rankpins are hollow. Two 13 /32-in. 


May, 1950 





holes, 180 deg apart, drilled in’ the 
main bearing journal, receive oil from 
the Two 21/64-in. 


holes in the crankweb transmit oil to 


main bearing. 


the hollow crankpin from the hollow 
holes 


130 deg. apart in the crankpin supply 


main journal. Two 13, 32-in 


oil to the connecting rod bearing, pis 
7 he 


crankshaft is polished all over and 


ton pin, and for piston cooling. 


has no sharp corners. There is no fly 
wheel on the engine except the vibra 
tion damper. 

The 


semblies 


piston and cylinder liner as 
certain 
rhe 


piston is of two piece construction. The 


and = the 


were found to have 


advantages which are noteworthy. 


trunk is tin-plated cast iron 
crown, including the compression ring 
belt, is steel with the top surface chro 

The 
are held together by six 


The 


into the crown and pinned to prevent 


mium plated two sections are 


doweled and 


10-mm. studs studs are pressed 


loosening. The bored holes in the piston 


fitted with bronze 


pin bosses art 


bushings for a conventional design 
hollow steel, 


rf the 


piston pin The outer ends 


bore for the full floating pistor 


ire sealed with cast aluminum caps 
The cooling oil chamber is not baffled 
The oil is sprayed directly onto the 
ind the 


underside of the crown 


flat 
heated oil overflows through two drain 
passages 
Each piston is fitted with four con 
pression igs é e top and two oil 
ontrol ring 
rings from 
old seal 
t square lace 


and No 1 is similar to N 
that it 


cut rings; 
straight 


has a continuous 


except 


groove around the upper outer edge 


b 2 
WA b T+ He 


SUBdWI N3ZLVM 


| he 


nel. straight 


oil-control rings are wide chan 


cul, square face, two 


piece. cast iron rings with an ex 


pander behind each ring. 


The cylinder liner is of cast: iron 


It is a wet-type liner with three double 
rows of seal rings to isolate the cooling 


water space from the crankcase and 


the scavenging air box. A brass ring 
the top flanged edyr 


19 64-11 


unde 
three 
diameter holes for 
The first row. 
has 40 holes 


a 25 deg angle 


Is used 
Phere are rows ol 
scavenging all 


from the top ol 


ports. 
that are cut 


to the 


the liner 
horizontally at 
evlinder centerline. the second row has 
12 holes at a 10 deg. angle 
third has 42 


surface 


and the 
holes. The 
finish. The 


straight 
hone ad 


liners are positioned in the block by 


row 


liner has a 
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dowel to prov ice alignment of 


cut-outs for the connecting rod 


The fimu and drive 


interest because of the long addendum 


tooth profile. The tooth shape is under 


stood to assure contact of two teeth at 


all times. so that unit loading is re 


duced and year operation is more 


quiet The intermediate gears are 


splined to steel shafts and are sup 


hall 


gears are 


ported by single-row bearings 


t 
The crankshaft 
the crankshaft 
locknuts 

The 


pear 


splined to 


and are secured by 


the crankshaft 


idler gear to 


drive is tron 


through a single 


two camshaft gears. thence from the 


lefthand camshaft gear to the scaven 


dr ive 


drive is throug “pring 


pinion The 


blower 


. ae 1enTS 


bs 
i 





maded. friction-] ‘ orsional vibra er is dropped verti ally into the close 


isolator. s o the same shaft clearance position, and the shaft is 


drive Hor to a spring pack Bi ~~. pushed into) operating position \ 
| 


flexible upling on ‘ 


mmot p j knob on the gear case cover holds the 
with shaft in the operating position. A sim 
le steel-disk coupling transmits the 
drive between the two blowers in tan 


dem. Blower speed is 2.8 times crank 


shaft speed 
The hlower housing. enc 


rotors are cast aluminum allov. The 


on the aluminum alloy in the rotors is sup 


drive posed to have a lower coefficient of 


permits rotation thermal expansion than the aluminun 


hand crank dloy in the blower housing and 


The forward end of the crankshaft 5 covers. thus permitting 


has a friction-type vibration damper inces at the lower delivery pressures 


i timing dise. and a drive gear for the ’ . and increasing blower efliciency The 
fuel transfer pumps. lubricatir oil we o rotors each have three helical 


supported by single 


pressure pumps. and the fresh and salt 4 o They are 
water pressure pumps. The water pumy ' row ball bearings located in the end 
drives are through idlers while the : a plates ind are timed and driven by 
other pumps drive directly o f ti F helical gears 

crankshaft. On the aft 


rine the lubricating « avengt — rome plated. (Below x is | 


' 
above). The piston Lubrication of gears and bearings 


vy pressure from the auxiliary lubri 
pumps drive from cating oil pump. Oil enters at the after 


the power take-off ge t the « | end of the blowers. lubricates — the 


the crankshalt ’ hearings and ther es through 


sly Rainy ahachoiinel svaitihes with drilled passages in the blower housing 
to the driving e1 het it furnishes 
direct lubrication to the bearings and 
splash lubrication 


eturt oil drain - 


ar train housi 
Other unusual 


tures of this 


ih sos pat ately 





shalt 
quired 


The fuel cut 


plates 
the flexible 
, end of wh 
supl 
mulpotl 1 

ntrol shafts alo 


it-out of either 


dependently of the 


etween the pias, . : . operating at idle r very light 


ring-holder pial th t . 1 ne 


mounte nt betwee 
holes 4 

. i entric hub 
tWo spring der plate re splined shaft i moderately loose 
the 


plates ire ‘ ‘ oe | t bl The 


; Advantages 
in the hub t issist in installatior 
blower shaft is pushed bac ) iuse thers 


rim gea 


ul of its operating position the b o> De completed 


May, 1950 








nmendations were made bv the kx The use of o rvative wet sleeve viston. The piston temperatures sho 


} 
riment Station regarding the overall liner with water space above he kept low The reflective surfa 


ngine. As was mentioned previc usly and below th ” n the eyvlinder the chron in plat t 


were several parts of the enei oO ind of chromi 1] ted, steel 


showed good engineering think ‘ " ‘ " with positive o o the 
desigt nd those parts were go « ) n ould reduce ticking or shu: 
iderable detail earlier aT ito the rovid ie additional 


belt should 
hlight the ady intages ring rooves. The 


iined by some of design vermits 


in the parts described evlinders. The blad 
isons for including ind chromium plated 
rte worthy” calegory which rides on the crankpu 
Phere Oo Operations 
mstructior of the crankshaft i ible o e long addendun 


two identical sections, with the ex tooth desigt 


Is repo 
ption of the machined length of the vide bearing van m two teeth 


. . 
spline on the end. would simplify the times thus reducit £ unit pr 


rging and machining operations in loading and should. therefore. redu 


inufacturing Crankshaft — replace pitting and provide quieter tior 


pperaty 
ent costs would be reduced in event A q The constructior of the exhaust 


i journal failure since only one see manifolds so that no more than ty 


of the crankshaft would have to 


t 


evlinders discharge nto o pissa 
replaced. Although the use o ‘ . . will prevent interference of the flow 


two piece crankshaft requires an ad . 5 of exhaust from any cylinder with the 


itional main beat ing and a connecting gas from other cylinders 


the leng of the engine was , The use of four small s venging 


} in The four blowers. in place of the one large unit 


the main bearing that is customary on Ameri 


omplexity « thr rines, contributes to the ¢ ympa 


if the engine design. Since all bk 
discharge nto a common 
vlinders receive 


ind there should be 


CAMSHAFT DRIVE GE how the long ad 


72% ‘ endum gear tooth 
TAGHOME TER ORY profile which ‘ Possible Design Improvement 
said to ossure con 
tact of two teeth ; ; 
at all times which ihe exce 
reduces unit load , 
ng. At top is the 
be still further 
blower drive flex 
ENGINE BARRING GEAR 
—— ble coupling as cities aisle 
all semb/ 
‘ These parts could 
yn s 


’ A siona i or ind still have the 


solotor 
ne essary for the 


a Hegible , 
- ture The cast 


purpose 


FRESH AND \ fabricated 
RIVE GEAR 


in would 
\ con 
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hee ALEGRE, the capital of the 
States of Rio Grande do Sul. Brazil, 
is a fast growing industrial city. Like 
many other cities in Brazil, it was seri 
ously affected during the war years 
when no generating equipment could 
be imported in order to meet its grow 
ng power demands 

By 1948 the power shortage in 
Porto Alegre had become so serious, 
that the State authorities decided to 
install an emergency power plant in 
order to supple ment the existing powel 
supply during peak loads 

The Comissao Estadual de Energia 
klectrica, a state government agency, 
requested bids for diesel power gen 
erating units from Various manutac 
turers, and in August 1948 a contract 
was signed between the CEEE and 
General Motors do asil \ 
the latter to furnish and install six 
diesel generator sets. each rated at 
1OOO kw... or a total of 6000 kw 

Diesel powel was selected prin 
pally beeause it could be quickly and 
asily installed and thus fulfill the 
irgent need for economical powell 
The six units arrived 
in January LOF and 
the line April 12, 1949 

each of the six units 

omplet assembly 
upon its individual forced draft 
rrative cooler for water ten perature 
control, The engine is directly coupled 
to its generator, both mounted on a 
common steel base at the factory, The 
engines are rated at 1440 continuous 
hp. at 750 rpm., at altitudes up toe 2000 


it above sea level 
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Diesels at Porto Alegre 


A year ago six new diesel generating sets were put into operation in 
the municipal power plant at Porto Alegre, Brazil. In that time, the 
diesels, which were installed as a supplement to the existing steam 
power facilities, have turned in a good operating record. 


Engines The air intake is supplied with an oil 
ail AR es bath type air intake cleaner 
Exhaust valves and injectors are 

for the supplementary power supply 

are model 16-567-B. The engines are actuated by rocker arms directly a 
- ove *é é snatt. ach ¢: shaft 

16-cyl., two stroke, V-type engines the —— ad cam 6s ach camsha 

with a bore and stroke of 84% by LO ey a es ol ae ae ae ee 

inches. A piston speed of 1250 fpm. a olted together, journal surtaces 

=1) - Ia are hardened. Once the camshaft is 

a? rpm Is atlaines ane le com 

t ih in 7 installed, no further adjustments are 

ression ratio is 16 to 1. 

necessary. 
The camshaft is in two. sections, he engine fuel oil system consists 

= ially ary — _ bay “ of a low pressure circulating oil pump. 
le pournals are occo Nardened ans and the General Motors unit type in- 
ar =, Sain a _ 

the shaft i upported by ten mair jector. The pump constantly circulates 

hearings. Harmonics are dampened by fuel oil through the injectors, keeping 


the use of a harmonic balancer bolted 


to the front end of the shaft. Main and 


them air free. and at the same time 
cooling them. The unit injector Is 4a 
connecting rod bearings are of the combination of high pressure fuel 
precision type. No shims, adjustments pump and metering pump, thus elimi 
or fittings are required for installation nating high pressure fuel lines and in 
Scavenging air is supplied by two jection time lag. Each injector i op 
Roots type blowers with helical lobes erated by a rocker arm. Injection 


driven from the camshaft gear train pressures reach 17.000) psi. at full 


One of the 48,000-/b. (« units being skidded into place on the vibration dampeners 


oe 


she vo » DV : 
a: a "Tit ay Ace 
aaa 
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The six engines 


completely installed and at work. Uniformity of installation and generous engine 


spacing facilitotes maintenance work 


load, thus insuring perfect  atomiza 


tion and complete burning of the fuel. 
integrally 


Cylinder liners are cast 


with the water jacket. The piston and 
full floating. 


mitting the piston to rotate as well as 


wrist pin are thus per 
reciprocate while in operation. There 
are three compression rings and two 
oil control rings per piston. 
Connecting rods are of the 
locking blade fork 
tion. The blade rod 


back of the upper bearing shell and is 


inter- 


and rod construc 


oscillates on the 


held in place by a counter bore in the 
fork 
consist of upper and lower shells 

ach 


haust valves, operated by two 


rod. Connecting rod bearings 
four ex 
rocker 
These 


valve 


cevlinder head has 


valve bridges 


fitted with hydraulic 


irms and two 


bridges are 
lash adjusters. During operation there 


is no clearance between the valve 


stem and lash adjuster tappet. The four 


overhead valves and the excess ait 


supplied by the blower entering the 


evlinder through the uncovering of 


the cylinder liner air intake ports by 


the piston insure excellent scavenging. 


cooling and high volumetric eflicieney 


Electrical System 


The units are directly coupled to an 


| lliott Co venerator Pwo pedestal 


bearings support the roter and = ar 


lubricated by oil slinger rings. The 


exciter, supplied by the same manu 


facturer, is mounted on top of the 
is driven by the 


a flex ible 
rated at 


main generator and 


gear train. through 


The 


O000) 


engine 
coupling generator 1s 
1250 kva.. 


power factor 


volts. 50 evele. 0.8 


control switchgear is 
clad 
Klectric 


The venerator 


enclose¢ metal model 


i totally 
manufactured by General 
There are two panels per unit, a gen 


erator and an exciter panel 


\ distribution and = station service 
center of 


I ac h 


distribution 


panel are mounted in the 


the venerator control panels, 


generator panel and the 
panel have a main air circuit breaker 


Voltage | lee 


tric diactor and 


is controlled by General 


voltage regulators 


each generator. is protected against 


werloads. grounds. and reverse cur 


rents by relavs closing the breaker 


trip circuits 
banks of 


supply current at L20 volts for engine 


Iwo storage batteries 
starting. switch gear and board opera 
alarm systems. The 
kept in full 


Fansteel battery charger. 


120 


tion. and engine 


batteries are charge by 
in automatic 


kach 
volt: electric 


engine is equipped with a 


starter 


Accessories 
Pwo fuel oil 


ler pumps 


centrifuges and trans 
fuel oil be 


transferred to the 


centrifuge all 
fore the latter is 
tanks from the 
\ portable lube 


used to change 


day 
tanks 


pump Is 


six individual 
iain storage 
nil service 
which Is 


he lubricant centrifuged 


prior to reuse 


Power Plant and Installation 
of Units 


Immediately after the contract for 


the six diesel e sets 


generator 
between the CEEI 
Motors do Brasil. 


neine 


Was signed and 


General construc 
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tion of the power plant was started 
near the center of the city. This power 
plant consists of an area of 900 square 
meters, brick walls and wooden trusses 
covered with asbestos roofing material 


mit an 


bu lding Was designed to per 


adequate clearances between 


units. which is 3.50 meters obtained 


meters 


by placing the units 500 


tween engine aXis. Space was left for 


a seventh unit 


The building was partially completed 
Porto 


units 


when the six units arrived in 


Alegre 


consists of 17 


Kach foundation for the 


cubic meters of rein 


forced concrete on six concrete piles 
Steel plates on each foundation were 
leveled bolted to the 


foundation to serve as 


grouted, and 
4 Common base 
for the fourteen engine supporting vi 


bration dampers. Each unit weighs 


18.000 Ibs 
As the 


ready when the 


bases for the units were 


latter arrived, one unit 
per day was mounted on its respective 
base. All water. fuel oil, lubricating oil 
and exhaust piping was completed in 
20° working 
while workmen completed the building 


I a h 


exhaust 


days for all six engines 


unit ts with two 


equippe d 


mufflers. one mounted hori 


zontally along the exhaust pipe inside 
muffler 
build 


virtually all 


the building and the second 


mounted vertically outside the 


ing in order to eliminate 
Thcbise 


bach 


from its 


fuel 


whic h 


with 
tank 


gals 


unit is furnished 


individual day 


has a capacity of 502 


mounted 
tanks 


above 


total ca 


inside the building. These day 


from three 
tanks 
pacity of 15.852 gals. The 
and filtered before 
tank. This 


proved very satisfactory, as 


are replenished 


ground storage with a 
fuel is 
centrifuged enter 
ng the day system has 
after 1500 
hours of operation the engine mounted 
fuel filters have not been re 


Mie ronnie 
placed, show no signs of dirt or any 
drop in fuel oil pressure The injectors 
have operated without fault 

The lubricating oil system of each 
engine is protected by its Cuneo strain 
er and purified by Hileo by-pass filters 
The 


through the 


engine circulating water 


i 


oil cooler before enter ing 
the engine water jackets 

Carrier evaporative type coolers are 
used for engine jacket cooling. Engine 
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wale 
lub 


wale 


jacket 
and the 
jacket 
trolled 
statically « 
Phe 


circulation 


aut 
notor 
Lubricating 


trolled 


three 


by 
Wway-y 
cine oil te 


, Arie 


ne h 


ind oil 
building 
channels rt 
floor 

All units 
tlarm syste 
ind 


high 


piston 


water 


Phe 
mercial lo 
1949. The 
customary 


SIX 


contrac 


average ol 

O.O000031 

kwh 
Vine 


cent 


on the 


overk 
plant in 
eration in 


The 


units 





handling 


a thermostatically 


consumption 


units can 


r circulates through 


cols 
ricating oil cooler. Engine 
r temperatures 


by a 
draft 


omatically thermo 
ontrolled 
se | 


through 


oil 


aur louvre 


suuvres control the 


al 
the evaporator 
lemperatures are on 
operated 
ind en 


alve. Jacket 


water 
mperatures untained 


1 185 deg. | 


ire om 
respective ly 
used for 


lubricatin 


the 


evaporate 


outside the 
ud 


cessed 


ite pu 
Int i) 


temperatures 


Operating Results 


placed ot 
April 


through 


units 
id 


units were put 


Welle 
operation ot 
sts | 


weceplance te ue 


Fuel oi 


Was al 


{ requirements 
1 it t ich 
OO; val 
ral I 
board 


unit 
of fuel and 
lubricating oil 


it full be 


per 
rad 

enerate 

hour 


full 


vad tor 


bye 


placed on 
i 


facilities 


centrifuge 


or 


List 


Engines 


Generators 


Contro! Panels 
Distribution Panel 
Service Station Panel 


Battery Chargers 


Storage Batteries 
Oil Centrifuges 
Fuel Transfer Pumps 
Lube Oil Strainer: 


Lube Oil Filters 
Fuel Oil Filters 


Silencers 


dispate her and 


rad up to 6.000 continuous 


ve quickly handled to suit re as 


quirements 


The se ullits pee rate 


the citys steam turbine 


paralleling ol rating 


the 


op 
were encountered. as 
we are 


tain a desired load 


Littl 


output 
Variation 

Operating and 
nel 


pl int 


the 


trained 


erection by 


were on 
General 


neers 


Vine were 





in parallel wilh 
plant. No | Ge 
difficulties ( K 


idjusted to 


maintenance 
job 
Motors en 
Important assemblies of 


disassembled for the 


of Principal Equipment 


Six, General Motors, Model 
V-type, two-stroke, 16-cy! 
and stroke 

Six, 


gines, 


Elliott Company. Coup 
rated at 1250 kva 
0.8 power factor 


Six, 


General 


6600 volts, 


Electric Co., o 


16-567-B, 1440 hp., 
8'2 by 10 in. bore 
to en 


led directly 


50 cycle 
ne set 


per engine 


Set includes a generator and an exciter pane 


One, General Electric Co 
One 


Two, 


General Electric Co 
Fansteel 
battery charger. Panels 
Two sets. Prestolite, Brazil 

Two, Fuel oil, one Lube oi 

Two, General Electric Co 

Twelve, Purolator Products, 
Six, Cuno Engineering Corp 
Six, Hilliard Corporation (H 
Six 


Twelve ; 


Hilliard Corporation (H 
Maxim Silencer C 
it his) ore fit of 
the units have 
availability at 

rection Superyvi 
wt il 
Bell, Diese 
Motors do Brazil 
for 


vovernors 
halt responsibl 


with very Interesting feat 


demonstrate 
bye 
kilowatt 


tion 


person power can Its 


during per rap 
and placing in ser 
the eration and ma 


bens Hexibility 











Metallurgical 


the 


Corp. Selenium 


De Lova 


Inc 


ico 


co 


the nant 


training fas proven to 


LOO) per 


sor. Z 


Motors Service 


| Manager 
5S. A 
istallation 


wert 
ures of this installa 
that diese elect 
talled at a low 
idity it installat 
vice 


ter 
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WAUKESHY 
Dios 


NOW IN RAILWAY SERVICE 








Waukesha Diesel Enginator engine-generator with adjacent 200 
tal. Diesel fucl tank. Car skirts raised to show roll-out mounting 


@ Railway passenger cars are now being equipped 
with Waukesha Diesel Enginators (engine-driven 
generators) of 25 KW capacity, DC, or AC systems, 
which supply all electric services—emergency heat- 
ing, air conditioning, lighting and even cooking 
and food preservation. 


This Waukesha Railway Diesel is a specialized 
application of the Waukesha Standard Industrial 
Diesel Engine, Model 190-DLC. A six-cylinder, four- 
cycle, solid injection, compression ignition full 
Diesel... built with rugged simplicity. Its Sore 
is 3% in., stroke, 4 in., with 265 cu. in. displace- 
ment. Burns all modern high speed Diesel fuels of 
45 cetane or above ... cleanly, smoothly, without 
shudder. Acceleration is lively, fuel economy high; 
Starting is easy, up-keep low 


The most outstanding of its many special Diesel 
design characteristics is the exclusive combustion 
chamber. Spherical in shape, with two swirl cups 
in the piston crown—turbulence is controlled 
constantly and automatically. Burning rate in 
creases or slows, with engine speed. No compli- 
cated advance and retard mechanism in injection 
pump needed. Get Bulletins 1411 or 1412 


MOTOR COMPANY 


HA, WISCONSIN 


AUKESHA 


wAUKESs 
NEw YORK ®° wen 


Section through one element of 
Waukesha Railway Diesel Engine showing exclusive Diesel 
combustion chamber with pintle type injection nozzle and 
swirl cups in piston crown. Other details include wet sleeve 
eylinder, five-ring piston, angle cut connecting rod cap 
with integral key and keyway construction. Rod is drilled 


for pressure lubrication of full-floating piston pin 
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Redesigned Nozzle Tester 
The Bacharach Nozzle 


been redesigned to provide a 


lester has 
unique 
method of 


connecting the nozzles to 


the tester by connector 


This 


universal” tester 


means of a 


tube and interchangeable nuts. 
is said to.result in a* 
suitable for rapid and effective watch 


rise of all 


\merican 


sue h is 
Demeo and 


injection nozzles 


Bose 1 Bendix, 
many others 


The illustration shows how 


connector tube serves) as 


support 


the nozzles of 235 ditlerent makes 


Moisture Absorber 


Successful applicati 


Sovabead. a new moisture 


chemical, in the commercial 

4f natural gas before it is transported 
through pipelines has been announced 
Vacuum Oil Co.. In 
technically 

solid 


the form of beads ont 


by the Socony 
Sovabead 
siliceous material 


field 


ically inert 
TisiVe 


tests over the past thre vears have 


shown it to be extremely effective for 


drying natural gas. Specifically the 


firm says the tests have proved 


l—Sovabead doubles the absorp 


tion capacity of the drying towers 


62 





types of diesel engines. Connection of 
the various sizes and types of nozzles 


to the connector tubs 


is accomplished 
hy the nuts which have 


end of the 


threads 


inter hange able 


two-way threads. One 


nuts has right-hand matching 


the fuel inlet threads of the nozzle to 


he tested. and the other end has left 
threads on 


Attachment of the 


hand threads matching the 


the connector tube 


iozzle merely requires starting right 


nd left-hand threads at the same time 


ind turning the nut clockwise until the 


onnection os tis ht 


) 


2 The overall operating efliciency 


f natural gas drying units is en 


hanced through elimination of “cak 


ing ind reduction of pressure 


drops hannelling and “dusting 


ill of 


perie need 


difficulties ex 
solid = desic 


which are 
with other 
ints (drying agents}. 
) The 

called 
sult that desiccant 
lly reduced by 


Life 


chemical resists fouling 


} 


Vv SO sour” gas. with the re 


costs are materi 
increased service 


t— It maintains high absorption 


apacities while) maintaming — the 


necessary low de wpoints even when 


the temperature of inlet gasses goes 
as high as 120 deg. I 


5 | st ot 
ultimate 


Sovabead brings lower 


drying costs 


New Engine Model 


\ new single-cylinder wate! 


cooled 
to the line of Sheppard diesels 


diesel engine has been added 


Tests, 
which the company has been conduct 


ing for the past year, are now com 


pleted and the new di sel *Tigeirie is 


ready for distribution 
which has been 


Model > 2 Is a Level 


full diesel engine with a 


Phe new engine 
designated as 


l-evel. 


rating of 8.4 hp. and a 


vross 
continuous 
5.6 hp. The model 9 diesel 


is available as a 


rating ol 


power unit or a o 
kw. generating set with radiator, heat 
exchanger. or tank cooling. Model 9 
is extremely compact in design and 
i ois anti ipated that it will meet with 
acceptance for use in locations where 
weight must be kept down and space 


Is at a premium 


Flexible Hose Application 


In an unusual application of flex 


Metal Hose 


Corrugated 


Chicago 
Corporation Rex-Weld 
Hose RW-90. has 
porated into the 
Diesel 


ible metal hose 


Py pe been 


INCOT 
W auke sha 


eX hang 


design of 


“Enginators” as heat 


ers for generator cooling ai The 


knginator . which consists of a unit 


ized diesel engine-generator set. is de 


signed to be mounted under railway 


cars to provide a constant source of 


whether the stand 
in motion. The CMH Rex-Weld 
Flexible Metal Hose is 


mounted on the side of the generator 


electricity train ts 
ng or 
Corrugated 


ind cooling air circulated through it 


The ain 
Is ¢ omplete ly 


within the flexible metal hose 


enclosed and Is never 


mixed with outside air. thus giving 


protection against moisture, road dust 


ind the elements. The corrugated hose 


offers substantial cooling surface, vet 


requires a fraction of the space a 


convent onal heat eX h inger would re 


quire 
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is pur ved 


End Mill 


The Shearcut Tool Company has de 
ot 


rotary 


hngers 


and then the 


veloped a Shearcutting 


mill 


broaching technique to milling ma 


new type 


“out” 
then pulls the 
take 
stroke 


end which applies the 


will up 


chine operation. 
int 


Redesigned 
The 


cently 


ol 


/ 


bree i 
successful 
cult ce upling 


The 


have 


helical 


an 


cutting edge ts 


extremely large ang 


pared to the axis of rotation, causing 
a true Shearcutting action on the metal 


straight 


have been 
shank so 
used to lock 


the end 


removed. 


the 


being pro 
vided 
that 


the tool 


on ty pe 


be 


in position. to 


sel screws may 
resist 
thrust which is developed by the shear 
the tool. 
end mills 
after having been hard 
ened to a Rockwell “¢ 
to 65, assuring a keenness to 


I « 


cutting action of 


Shearcutter are round 
from the solid 
> reading of 63 
the cut 


ting edges which can achieved in 


no other way. 
Sleeve Remover 


\ 
the 


hydraulic sleeve remover which. 


manufacturer says. will remove 
them 
Marvel 
\ pull of 20.000 
by a fe of 5 


the 


install 
the 


worn sleeves as we II as 
is now being produced h 
Tool and Machine Co 


he exerted 
on the handle of 


\ 


lbs. can 


lbs. 


ree yt) 


Tha hine 


use, the machine is placed over 
of the disassembled en 
valy 


Phe 


the bore 


and a control is turned to the 


in” position machine evlinder 
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up 
eatch the bottom of the sleeve 


position, 


Falk Airtlex ¢ 


redesigned 


and down until the ment in rubber com 


to h 


capacity 2¢ 


ing are said 
the 
handle 


hae hine 


bore in 1] 


turned to 


the 


valve 


Is 


torque 
Pumping previously publishes 
hubs and 


redesigned to 


sleeve out. The ada} tor 


to aoiwm 
ind removal of the ¢ 


bly 


tirely 


Redesigned 
Coupling 
ouplit omponents 


ilter ten vee gs now In Usé 


service in the combined to 


ipplic wions rang 


SAVE UP TO 400% 
MACHINING TIME WITH 


WICKES 


UNIVERSAL CRANKSHAFT 
LATHES 


Higher production and greater flexibility ac- 
the Wickes Crankshoft 
Lathe, designed to machine crankpins and line 


company Universal 
bearings on all sizes-and types of crank- 
shafts. Savings in time up to 400% have 
been made by machining in this lathe as 
compared to the time of machining in on 
lathe. Wickes Crankshaft 
lothes are equipped with single or double 
end drive, indexing and stroke setting pot 
chucks, 3-station turret and a back roller 
rest. If you have a crankshaft turning prob- 
lem, call on us for time studies and proposals 
on the most suitable equipment. 


WICKES BROTHERS 


SAGINAW, MICHIGAN 
Established in 1854 


DIVISION OF THE WICKES CORPORATION 


engine Universal 


Complete Line of Crankshaft Turning Equip- 
ment * Thread Milling Machines * Heavy Duty 
Engine Lothes * 


Special Production Lathes 


* Sheet Reclaiming Rolls 


facilitate d 


interchangeab 
of all 


d bond 
the 


positio 1 an 


ave increased 


) per cent above 
1 values while the 


beet 


onnectior 


plates have 
Isc 
‘ntire gland assem 


mpone nts 


are et! 
with th 
Airfl 
ind standard parts 
lifferent 
ainAte 


equiy 
x Cou 
illow SIX 


nts 








KIENE MODEL K-120 UNIVERSAL 


PEAK ROTARY PUMPS 
PRESSURE 


INDICATOR —s 


ete eeeeeeeeeeeeeeeseeeeeeeeeeeeeeeea, 
. 





For 
Testing Firing and 
Compression Pres- 
sures on all Models 
of Diesel and Gas 


f > 
Giada Abe ett ici Ae Engines 


Dependable Easy 
Widely Used in 
Diversified Industries 


Whether your equipment is dependent upon a 
pump for tuel transfer, coolant work, or hydraulic 
action, you will maintain greater operating ett 

ciency with the rugged Roper Series | This 
series is built to pump clean liquids of all kinds, 
and is available in standard or special-built de 

signs in 1 to 300 g.p.m.... pressures to 300 p.s.1 
WRITE TODAY for 

Catalog and Complete 

Information 


GEO. D,. ROPER CORP. 


165 Blackhawk Park Ave. 
Rockford « Illinois 


to Use Rugged 
May be Used With 


. ai wicked ; or Without Flexible 
GAGE READS TRUE PRESSURE—MAY BE 
RECALIBRATED ON ANY GAGE TESTER Tube 
eading ‘ fs aiad baie 
wit DESCRIPTIVE BULLETINS 
AND PRICES FURNISHED 
ON REQUEST 


KIENE DIESEL ACCESSORIES, inc. 


10352 PACIFIC AVE., FRANKLIN PARK, ILLINOIS 


SS SOSHSOHHSHSHSHSHHSSOHSHHOHHHHOHHOHSHOOOOSOEOD, 
Coeeeeeeeeeeeeeeeseseeseeseeseeseseeeeese® 


. 
Seer e ee eee eee eeeeeeeeeseeeeeeseeeeee® 


flange mountir i flywheel. Stiff nt strength and permits Corp. This Roll-Cab 
rate adjustment within a matte the user with a 

of minutes can be rolled right 
The Chromokit is 1 


ness factors 


vailable for 


sturdy etal tl necessary 


Water Testing 


ise) containing four sample bottles 


packet of test cards to conduct BO nates 





olor standard guide. and ri to the 


idjustment chart \ m ) a op me 


asures 
treatm . oO | de plenty 
dropper bottle. One ' or th nechant 
test card 


ition 


whicl esults 








used with a cemented masonite cover 


The Roll-Cab is) constructed of 


heavy gauge steel and is spot welded 


throughout for strength and rigidity 


as well as to provide a smooth surface 
with no edges or projections to catch 


uid tear clothing. Seven drawers of 


Various sizes provide storage space 


ind all are equipped with ball-bearing 
slide-runs” which provide easy opera 
loaded 
ageing 


it Additional storage 


irger items is furnished by 


m even when fully and pre 


nt drawers fron or pulling 
space lor 
two com 
and the back of the cab 


partments 


contains a series of 20 small bins for 


its. bolts. washers. ete. All drawers 


lo ked whe ! 


rot im use to 


nad compartments car hye 
Roll-« 


oss of valuable 


ib Is prevent 


‘quipment from theft 


Long Scale Instruments 


\ large 28! yell scale instrument 


with a spot ot light pointer has been 


the ( ole In 


savs the 


laced on the market by 


strument Co. The firt instru 
ent. ipplic ible to 
speed and 


meter 


suc h purpose Ss as 
powetl indications 
readings roduction. testing 


onitoring motor loads. reading gen 
rator output ind 
will be ially 


ust attend to nun 


other applic ations 
iseful to those 


es pet who 


Various points 


-trument 


The light bea pointer is produced 


light passing from a self-contained 


light source through 


al system 


i precision opti 
refiected i first-surtace 


irror directly on the instrument scale 


optical pointer can b pr 


} | ovided 


hairlir 


Lapping Tool 
Ideal Industries re ant 
idjusting 
its unique 
mistant 


lap 


O-Lap require 
It consists 
serrated coppe 
shaped pr 


essure 


ipplic = constant 


FOR LUBRICATING, FUEL 
OR INDUSTRIAL OILS 


1-718 for 7 x 18 Navy-size 
throw-away cartridges in multiples of 1, 
2, 4, 7, 9, 14, and 18 cartridges. 1-1118 
for either repackable or throw- 
away cartridges, in multiples of 1, 2, 3 
4, 6, and 8 cartridges 


Two sizes 


series, 


Cartridge Filters 


Simplify Cartridge 


Replacement with 
Exclusive Cover- 
Lifting Device 


Along with efficient filtering at high 
flow rates, Hoffman Cartridge 
Filters provide maximum service 
Exclusive 


convenience. cover-lift- 


ing device speeds up cartridge 
change — either the 7 x 18 size, for 
Navy throw-away cartridges, or the 
11 x 18, for repackable or throw- 
away types, offer this feature. 
Swing bolts fasten the cover — an 
additional advantage for cartridge 
changes. 


Write for bulletins A-703 and A-649 respectively 


Capacities of 
50 to 600 g.p.h. 


FILTRATION 
DIVISION 
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CS HOFFMA 


214 LAMSON STREET, 
CANADIAN PLANT: CANADIAN HOFFMAN MACHINERY CO. LTD 


Complete Recovery of Used Oil 


-The HOFFMAN 
OIL CONDITIONER 


Removes insolubles, as well as solubles, to 
cut new oil costs. Unit consists of Hoffman 
Vaporizer (to remove oil, gas, moisture and 
fuel dilution) Cartridge Filter to re 
move solubles. Mounted on a common base 

only 2 moving parts 
water connections 


no steam or 


Write for Bulletin A-667 and A-668 


MACHINERY 


CORPORATION 
SYRACUSE 6, N. Y. 
NEWMARKET. ONT 





Diesel 


1 Loy & 4B ee 
TESTER 


Promotes Rapid and Effective Servicing of Tat 


rotary geared Sharpe Pumps are now 


All Makes of Diesel Nozzles and Injectors pump shown above is providing trouble-free 


particularly suited for service for transfer, lubri 
All Diesel injection nozzles, due to the nature of their opera- . 


tion and the severe conditions to which they are subjected diesel lubrication sys- cation and booster sys- 
in service, require maintenance at regular intervals. That's tems. It has a special tems. Get acquainted 
why the need of nozzle cleaning and testing is emphasized 


} 


flange mounting to facil with their reliability and 
in every Diesel builder's instructions 


itate installationtogether economy. Write for Cat- 
The Bacharach Nozzle Tetter provides a dependable means ith f ’ ; B . Sh 
for checking nozzles accurately. Its low price $79.00 — with provision for tach- BIOE- rown & narpe 
makes it a worthwhile investment for every Diesel operator ometer drive. Mfg. Co., Providence 1, 
and service shop. A complete line of connector fittings is Thousands of Brown & Rie eo 


available for American Bosch, Excello, Demco and Bendix 
We urge buying through the Distributor 


nozzles; as well as GM 71 and Cummins unit injectors. 


— p 
mou you the Bacharach 


Nozzle Tester and om hei Diesel testing instruments, 
or write for Bulletin O17, BS 
BACHARACH Industrial Instrument Company BROWN & SHARPE 
7000 Bennett Street - Pittsburgh 8, Pa. 


{sk your engine parts 


Diagonal vroovVes n the sleet ves serve 1 Daptor Is being introduced by the mobile applications It is manutactured 
as channels for the lapping compound Herbrand Division of the Bingham by The Korfund Co 
‘Xpand-O-Lap” arbors last longet Herbrand Corp... as) a companion 


because they have no set screw to model to its ! in. drive Ratch-A Socket 


wear or possibly “freeze” and break  Daptor. The new model J-8 fits all ?. A socket that eliminates the ex 


off under heavy-duty and frequent ad in. drive handles and sockets and fea isperation of dropping and losin; 


justments. The only servicing it ever tures a simple ring shift for converting — juts. plugs and bolts in removing o1 


needs is the occasional replacement of — to right or left drive. It makes a rat n starting them is announced by the 


low-cost’ sleeves or pressure spring chet extension when attached to any Herbrand Division. Bingham-Herbrand 


This takes just a few seconds. Pres . in. drive T-handle, flex handle or Corp. The new Hold-It Socket, is de 


sure springs are of specially tempered — extension handle, Sealed to keep out cjoned with two spring-tension pins ir 


steel to maintain unvarying pressure dirt and grit. the J-8 has 20 teeth for the socket 





wall to firmly grasp anc 
for long periods secure grip at any position hold nut or plug 
At present the Hold-lt Socket 


Ratchet Drive Vibration lsolator available in *%4 in. and IL/16 ir 
A new °%, in. drive “junior” Ratch \ new vibration isolator is now point sizes, with production on 
wailable for mounting pumps. com wider selection scheduled. 

pressors, fans, engine-generator sets 

ind other equipment where efficient 

onomical and rugged isolation is re 

quired This isolator was designed 

primarily for original equipment man 

tlacturers ar is intended for either 

or stationary installa 

tions e% duty construction 1s 

said to mi this isolator especially 

suitable for equipment where service 


conditions are severe, as in marine o1 
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Sleeve Castings 


Cylinder sleeve castings that. when 
machined and installed in an engine, 
are said to considerably outwear 
sleeves cast by conventional centri 
fugal methods. and that cost less than 
statically-cast sleeves, are now in vol- 
ume production by Perfect | irele 
Corporation 

Perfect Circle is making only the 
rough castings that are machined by 
sleeve and engine manufacturers into 
cvlinder sleeves. No machining is done 
on the castings by Perfeet Circle 

Perfect Circle's sleeve castings are 


vray as Cast they require no inneal- 


ng. Out of-roundness of the castings 


is held to a maximum of 0.010 in. The 
castings are said to be free of dirt. 
are not porous, and not subject’ to 
shrinkage 

Outer and inner diameter dimen 
sions, because of the process. are held 
to plus or minus one thirty-second of 
an inch. Length of the castings is 
held to plus or minus one sixty-fourth 


of an inch 


Generator Sets 


Production of a standard commer 
cial line of Cummins diesel powered 
electric generator units is announced 
by Cummins Engine Company, Ine 

Sixty-cycle units are available in 
10. 50, 60. 75. LOO, 125. 200 and 250 
kw. ratings. Similar units are also 
available for 50-cycle operation at a 
slight de-rating in kw. capacity 

These diesel generator units are de 
signed for continuous service applica- 
tions where the unit is the primary 
source of power. rheir instant starting 
and high availability characteristics 
also are said to make them excellent 
standby ot emergency sources of 
power 

Optional equipment offered by Cum 
mins for the various generator units 
includes automatic overspeed — shut 
down control: automatic high tem 
perature and low lubricating oil pres 
sure shut-down: complete marine-type 
or radiator-type cooling systems: hy 
draulic governor: water-cooled ex 
haust manifold. and generator mount 
ed package control unit Special 
generator voltages and kw. ratings are 


also available 


19 Years of Protection 
for 7 Diesel Locomotives 


nes 
BUSH TERMINAL 
= UF 


with NUGENT 


“Full Flow Filtering’ Pressure Filters 


In 1930 Bush Terminal Warehouse, Brooklyn, N. Y., put into service 
seven Ingersoll-Rand diesel powered G. E. locomotives. All were equipped 
with Nugent “Full Flow Filtering’ Bag-Type Filters for lube oil. Now 
after 19 years all seven locomotives are still in service and only one 
has had to be overhauled (that after 18 years service). The Nugent 
Filters are cleaned every three or four months and the bags washed and 
re-used. Here is proof of the long term economy and effectiveness of 


Nugent Full Flow Filtering 


Nugent “Full Flow Filtering” Filters are equally effective on compres 
sors, pumps, turbines, gas engines, machinery etc. and may be used on 


a wide variety of oils and other fluids. What is your problem? 


SEETCH OF muctaT 


What is 
“Full Flow Filtering?” 


Full flow filtering is complete 

filtering of all the oil every 
~ahee cycle. No unfiltered oil by 
posses the filter carrying horm 
ful foreign material to moving 
parts. In Nugent Full Flow 
Filtering’ Filters, dirt is col 
lected on the inside of the fil 
Clesety weree Mennet 
| ter bags which when clogged 
con be cleaned and reused or 
discarded and replaced at 
your preference. For Maximum 
economy and longest equip 
ment life be sure and specify 
Nugent Full Flow Filtering 
Filters 


Wm. W.&% & Co., Inc. 
417 N. Hermitage Ave CHICAGO 722, ILLINOIS 


O/L FILTERS, OILING AND FILTERING SYSTEMS, TELESCOPIC OILERS, 
OILING DEVICES, SIGHT FEED VALVES, FLOW INDICATORS 
Rep in Boston * Cincinnati * Detrelt © Housten © Le Junta, Cole. © Les Angeles 
Minneapolis * New Orleans * New York © Philadeiphio © Portiond, Ore © Sen Francisco 
Seattle © St Lovis * Tule © Representatives in Conede: Montreal * Torente * Vancouver 
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Salesmen Awards 


fen retail salesmen have been 
honored for their outstanding achieve 
ments in the sale of diesel engines in 
1949, according to an announcement 
by Mr. V. (¢ Genn. General Sales 
Manager of Detroit Diesel Engine 
Division. They have been awarded 
diamond rings and certificates of 
merit under a plan sponsored by W. 1 
Bill) Crowe, General Manager of the 
company 

Following are the nan 
who received the L049 \W 
Diamond Award 
Charles R. McDonald 
Walter H. Moreton Cor; 


eight. high speed Cummins IS-600 Cambridge. Vlassachusetts 


Cummins Racer 


Onl diesel-powered entry nt engine. Body and chassis were built 
| dianapolis Speedwa OO-mile el ’ Kurtis-Kraft of Los Angeles Andrew W Winnbet 
May 30. the Cummins Diesel Spe With the two ears are. left to right Frantz Equipment Co 
il is shows ibave ’ ie ! Linnie PPVVETAN Jac kson popular driver of the Philade Iphia Penns 
vside a top gasoline-powered cot ummins Diesel Special: D. J Don 
tender. Kurtis-Arafts N | Chan Cummins. vice-president in charge of J. A. Dunham 
plonship race ear of }O49 The low engineering for the Cummins Com Diesel kquipment Cx 
completely streamlined racer is pany: Frank Kurtis. builder of both © Wichita. Kansas 
WM) che it its highest) cars. and Johnny Parsons in the car 
t highly super that placed second at Indianapolis u \. N. Elkins 
of the light 1949 Mewart & Stevenson Services 


Corpus ¢ hristi 


Rock Island Dieselization Crude Oil Finds 


Lee Hardimar 

Further steps toward eventual con Major discoveries during 1949 it Florida Diesel Lngine 

ete cdieselizatior f the Rock Island West Texas and Southeast New Mexico Jacksonville, Florida 
: unced by the enabled the Socony-Vaeuum Oil Con 


Directors meet pany Lr to attain an outstanding 





Board authorized vear in finding crude oil in the lL nited Lewis Diesel E1 
VIemphis 


States. Only one other year in_ the 


ompany s history remotely compares 


David H. Geary 
Wester \l whiners A 
Vissour 


L949 in volume of oil found 
s domestic reserve 


ind condensates at the 


ipared 
the end of 
was the 
tv while 
productive 
iddition h field 
delivered 


e of the lar 


company brought in three Bradley Bartlet 
ge potential Riaia Tesi 


eountry OOM be Seatth \\ ishingto 


th 
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Cooper-Bessemer Pact 


\ 


tween 


bye 
The Cooper-Bessemer Corpora 

and Harland Wolff, Ltd... 

world-noted British shipbuilder and 


contract recently concluded 


and 


manufacturer, now licenses 


W olff build ¢ 


angle-type compressors 


t ithe 


H and 
Bessemer “V" 
oad. The 
ontract 
type JM 
GMX, GMV and 


” ras 


irland to oopel 


compressors covered by 


, 
ooper-besse 


the ire the ¢ | mer 


units, .and_ the 


GMW “V’ 


driven units 


motor-driven 
angle 

] 
ra 


engine acce 


» Gordon Lefebvre. President of 


Cooper-Bessemer Corporation 

lL nder the 
Harland and Wolff 
d sell our 

the 
terling 
The 


terms of our agreement 
is to manutacture 
line to 


mpressor many 


included the 
explained Mr. Lefe 
include the United 


British Dominions and ¢ 


countries now TT 


S wre 


King 


Omron 


irea 
ireas 
colonies 


exe luding ( anada 


protectorates and man 
In 
continent 


Le 
all of 


ited territories of Great Britair 
luded 
Iran. Kuwait 
India 
Ameri i excluding Venezuela 
Peru the French Colonia 
egypt and Our a 
Harland W olf 
stipulates that Cooper-Bessemer 


also is the European 


lurkey. S 


Pakistar 


Iraq vria 


Burma 
South 
( lumbia 
bLimpuire 


with 


Ist ie] oret 


ind how 


serves the right te ontinue to 
to such con 


ted 


panies as are 


Harland and Wolff 


ose pure ire 


the 


area 
hases engineered 


ontracted tor in this country 
Harland and 
British Mir 


that 


with 


vreement 
ved by the 

ol Supply further stipulates 

payments 1 Cooper-Bessemet 


rack dollar 


Educators to Attend 
Bosch Service School 


t por the as 


e DEMA 


Diesel weld out 


- posiun 


1949. at) Bosch’s plant 


instructing 


distributors 





ind customers having injection equip 
ment service facilities 

At the time 
stated that 


of the announcement it 


was for practical reasons 


and in the interest of personal instru: 
tion. the classes would be limited to 12 
One class was scheduled with 


of a should 


demand be sufhciently great 


persons 


second the 


p ssibility 
Response 
the 


that only 


full 


Was vreat rot Is 


second class but a third is well 


under 


It 


way 


= a =hne commentary the 


caliber 


a@ nut 


in 


of our educators that so 


“ 


in order 


fully 


to he 


It alize d 


thei 
ing 


ne 


rollments 


own 
thei 


meats 


r de 


improving 


to ¢ 


that 


tin 


own EN nses 


the South to 


This 


ot the 


ocal 


from 


“monstrated t 


own | 


thei 


lo a 
appreciate d 


better te 

these met 
it and it 
li 
is evider 
school 
Mid-Wes 


inother 


the 


most ¢ 


wll 


yvackgrounds 


aching 
it 


iterest 
by 
ittered 


ed 


DEMA Education 


How YOU CAN Get 
COMPACT Power CONTROL 


Save space, in your next product design, by 


specifying a ROCKFORD engineered-to- 


the-job clutch 
space needs, exactly 


engineers are abie 


— that will fit your power and 


With a wide range of 
sizes and types to choose from, ROCKFORD 


to 


recommend a 


ROCKFORD clutch that will conserve both 


space and power 


Send a blueprint for a 


specific suggestion — or' write for a bulletin 
covering the type and size clutch best suited 


for your product 


ROCKFORD 


Power Take-off 


CLUTCHES 


BORG-WARNER 


“ds 


Diesel Power and Diesel Transportation 


1301 Eighteenth Street, 


Rockford, 


mus 
taking 


ases } i\ 


i“ 


t 


ire 


rt 
lye 


I 


interest 
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Srap-on looks | 


THE CHOICE OF BETTER WRCAANIG 





Snap-on Supreme 


23-PC. MASTER 
SOCKET SET man, new 


Features Combined to Give 
Mechanics Most Value For Their 


Tool Dollars! 


Snap-on scores again with a 
new “Master Supreme” set of 
four handles, three extensions, 
a universal joint, and fifteen 
popular sized sockets. In this 
Y/," sq. drive set you will find 
highly engineered design, accurate bal- 
ince, perfect fit, and a comfortable 
grip, that results in’ faster, safer, more 
satisfactory work, Every tool has a full 


chrome finish for long service life. 


Check the features at the left, then ask 
the Snap-on man to show this set to 
you, Ask him to demonstrate try the 
feel of the tools yourself. You'll agree 
that mechanics who use dependable 
tools like these will be a definite asset 
to your shop. 

Over 4000 Snap-on tools are available 
through 41 direct factory branches lo- 
cated in key industrial areas. 


a 


SNAP-ON TOOLS 
CORPORATION 


8034-E-28TH AVENUE 
KENOSHA, WISCONSIN 


gram in bringing a closer measure of 
cooperation between education and in 
dustry. The whole-hearted participa 
tion of industry, on the other hand. 
shows an appreciation of this im 
portant phase of good Public Rela 
tions. The net result is far reaching 
benefits to the diesel industry as a 


whole 


Microfilm Agreement 

Diesel Power & Diesel l ransporta 
tion has entered into an agreement 
with University Microfilms, Ann Ar 
bor, Michigan. to make available to 
libraries and other institutions, copies 
of its issues in microfilm form. 

Microfilm is providing the solutior 
to one of the most pressing problems 
facing libraries today providing space 
for storage. Microfilm makes it pos 
sible to produce and distribute copies 
of periodical literature on the basis 
of the entire volume in a single roll. in 
editions of 30 or more, at a low cost 

Inquiries concerning the purchase 
should be directed to University Micro 
films. 313 N. First St.. Ann Arbor, 
Mich 


Stress Analysis Meeting 

The Spring Meeting of the Society 
for Experimental Stress Analysis will 
be held at the Hotel Statler, Cleve 
land, May 25th to 27th. Inquiries 
concerning the meeting should be ad 
dressed to the Society for Experimen 
tal Stress Analysis. P.O. Box 168, 
Cambridge 39, Mass 


Alco Shift 


In a move designed to Improve 
service to its diesel engine customers 
American Locomotive ¢ ompany diesel 
engine sales and repair parts depart 
ments have been transferred from 
Auburn, New York to Schenectady 
New York, effective immediately. a 
cording to a company announcement 

Customers have been notified that 
ill communications relating to Alco or 
MeIntosh and Seymour Marine and 
Stationary Diesel Engines and Parts 

" iddressed to Sales Depart 
n or Renewal Parts Departments 
American Locomotive 


Schenectad\ New York 


(Company 
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ert 


. . - TO CUT YOUR SLEEVE COSTS — YET INCREASE SLEEVE LIFE AND PERFORMANCE! 


Specify 


Ten alloys 
rings 
specifications 
hhonory 
castings 


for sleeves and piston 
Castings rough machined to 
Write for 

and or 


Revolu 


Results sample 





CENTRIFUGAL FOUNDRY COMPANY 


MUSKEGON, 


MICHIGAN 


Centrifugally cast electric alloys — heat-treated by patented process for Super Duty 





F-M Pensions 


\ company-wide pension plan. which 
provides $100 a month minimum, for 
the more than 8000 employes of Fair 
hanks, Morse & Co. has been approved 
by the Directors. it was announced 
Robert H. Morse, Jr 
will be offered 


diately to the office and sales personne! 
I 


recently by 
*The plan 


tnme 


when the necessary vyovernment ip 


proval is granted. As many of the em 
ployes are represented by unions. the 


will be 
collective 


retirement them 


plar for 
worked out through — the 
bargaining process. based on 30 years 


. Mr. Morse said 


“The plan guarantees a minimum 


of continuous service 


of retirement income 


after 30 


of $100 a month 


years of continuous service 


with the company including social 


security. It will be entirely financed by 


the company In general retirements 


above the minimum and for 


will by 


‘3 hic h 


service 
less than 30 years computed 


under the formula utilizes a 


and the 
Mr. Mors 


percentage of wages earned 
number of vears worked.” 


also stated 


Organizational News 


Fairbanks-Morse President 


Morse 
Morse 


The third generatior 
President of Fairbanks 
m Mareh 22. 1950 


bye ann 


& Co 


Robert H 
with the co 


Morse. Jr 


Mpa " 


started 
LOLG in the 
Beloit. Wise 


was elected to the 


who 


foundry of the plant 
Presidency by the 
Directors. follow ing the 


ing of stockholders 


annual meet 
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Mr. Morse has been Vice President 
in Charge of 
Vice President in 
\ssistant 


Operations. Previously 


he was Charg ot 
Man 
ager and has held many other positions 
His father. Colonel Robert H. Mors 
whom he succeeded. becomes Chairman 
of the Board. Colonel Morse 
President since 1931 and has spent 
: with the company. He also 
Beloit Plant 
His Grandfather, Charles 


Viorse. was the founder 


Sales General Sales 


has bye en 


> Vears 
started in the 
Hosmer 
of the company 
nd was Chairman of the Board un 


til his death in 1921. tt 


w“ he N he 


was mm L8&4; 


bound himself out for $50 a 


vear to learn the scale business with 


the firm which later became the pres 


ent company 


Mr. Morse is also 
Diesel 


President of the 
Manulacturers Associa 


| rigeite 


fior 


Johns-Manville Vice-President 
Appointment of Phillip D. Cannon 
of Bound Brook. New Jersey. as Viee 
Johns-Manville Products 
Corporation and Production Manager 
of the 


President of 


Industrial Products Division 


71 








DIESEL 
ELECTRICAL 


EQUIPMENT 
by Leece -Weviite 


D.C. ELECTRICAL SYSTEMS 


ALTERNATOR 
System includes Alternator, Rectifier, Regulator 
14 Volt Systems - - - - 60, 80, 100, 150 Amperes 
7 Volt Systems - - - - 5910 80 Amperes ae 
Yo K.P. to 27 H.P. 
24 and 32 Volt Systems availabie soon 


GENERATORS 
AIR CRANKING teh ae) a4 60 Watts to 2000 Watts 
AIR CRANKING MOTORS—For safe starting eer 
we 
, 


of Diesel engines in presence of flammable 
ble in any application REGULATORS SWITCHES 


matter or in combustible atmospheres. Eco 
nomical and dependa 
7 Volts to 37.5 Volts 7 Volts to 37.5 Volts 


bea aay hbs 


Pioneer and STILL Quality Leader 


has been announced by J. A. O'Brier oil pipe lines equipment and oil and became a diesel engineer 1 

Vice President and General Manager as engines for all services. and will technical service department 

of the Division which operates 1] continue to make the Corporation's general ofhce at Chicago. He ha- 

plants throughout the United States New York District Office his head tended Standards sales) engineerin 
Mr. Cannon. formerly Manager of — quarters school as well as a number of engine 

the company's Industrial Products qr, Boehm has served Worthing. ™anufacturers’ service school 

plant at Manville N J... succeeds 


Alexander Cromwell who resigned rt 


for twenty-five vears as an engine 
sales specialist assigned to various 
District Othees throughout the cour 
try. He succeeds W. L. Russell who 


has been assigned to handle anadia 


ently te weept a postition with a 
steel fabricatis company 
Mr. Cannon's responsibilities will 


include productio ee Se sales for the John Inglis Company 


Johns-Manville industrial products at Wisvhinaton’«:Canadian Associat 


Billerica, Massachusetts: Nashua and 
Filton, New Hampshire: Manville and 
New Brunswick, New Jersey: Marrero. SAE Diesel Chairman 
Louisiana: Redwood City and Watson 
California tiel nd. Indiana: Wau 
kegan. Ulhinois. and Zelienapl 1 


svIyvania 


Jack A Nelson of Chicago. diesel 
engineer with Standard Oijl ¢ ompany 

Indiana has been ippointed genera 
chairman for the national diesel eng 
Worthington Eastern Manager ing of the Society of Automotiv« 


Phe appointment of AL M. Boehm eee Seek Races 


ne ' vie o Novemb > and 3 
is Eastern Manager. Engine Division > si on vember 2 a Nuthor if Industrial Diesel 


has been announced by John J. Sum nes ind several other papers 
mersby. Vice President in charge { | Nelson joined) Standard Oil ubricatto Mir. Nelson has dé 
sales. Worthington Pump ind) Ma Company Indiana n 1937 as at pion work in the use of heavy-dt 
chinery Corporation Mr. Boehm will iutomotive engineel! in the Des type oils in large industrial diese 


handle sales negotiations for gas and Moines. Lowa. sales field and in 1042 
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FRAM FILTERS Cut Costs... 
Extend Overhaul Periods 








Read this 3 year performance record . . . 


A’ Springfield Bronze and Aluminum CUTS LUBE COSTS 
( Springfield 
‘7 


The company « 
be required every P 


ised to 
their 100 h.p. Diesel 
inder the sam rueling } ir running h 
conditions, Fram 


overhauls to 20,000 hour 


cost { keeping 
naphtha insoluble 
with oil char 
con pared to o 
as previously require 


GOOD CONDITION WRITE TODAY... 


Pr ious overhauls showed piston rings in Department hel; 


poor condition, « 





FRAM filczon 


THE MODERN OIL FILTER 


Link-Belt VP Perfect Circle Changes Alco Appointment 
Duncan W. Fraser. chairman an 


Link-Belt Company announces that In a recent announcement made by 
president of the American Locomot 


Mi David | Davidson has been Perfect Circle Corporation, it was re 
Bs aad Company announced today that Ex 


skine W. Manterfield has beet 


winted director of public relation 


elected vice president for sales, with vealed that Norman Rothenheber 


headquarters at executive ofhices, 307 been promoted to the position of Re 


N. Michigan Ave Chicago (1). All) gional Manager in Region IL. with t 


H ind advertising or the company 
Mr. Manterfield will replace Holme 


Brown who has resigned to a 


ofhcers who served last vear were headquarters in Philadelphia 
re-elected filling the vacancy created by the 


Mr. Davidson. a mechanical eng death of Harry Walters last fall 
ippointment on the staff of Color 


Williamsburg Incorpor ated the 


nization formed by John D. Rocke 


neering graduate of Armour Institute Since the first of this vear. Norman 
of Tee hnology inow LI. 1. To). has been has been Assistant Regional Manag I 


veneral manager at the company s in that region Previous to that he had r 
feller Ir. to carry forward the rest 


Pershing Road lant. Chicage sine served as Manager i the St. Louis ter 
ing \ i } in wag ! vec i i iv Ti ) ul t aa OSI analsins Vj 


tr gina 


1947. He entered the employ of th ritory since he started with the Cor 
\ graduate of the Lniversity 


ompany s Caldwell plant Chicago yoratio 1933 
ee cress aie i pesca age Pittsburgh, Mr. Manterfield 
1924 in the shop Cliff’ Storey. Perfect Circle’s Dis 


Was 

ciated with Pennsvlvania-Central A 
ncement n ' 4 age ( b . o 

Announcement is) also made tha trict Manager in the Albany, New York now Capital Airlines 


Eugene P. Bers formerly assist rea. has been selected for a new as 1O42 and } 


ant general nager. h been signment and transferred to the Cor tor of publi 

pointed general manag ft ersh poration s main offices in Hagerstown company. After sevvina four years 

ng Road plant. to succeed Mr vid Indiana. He has been with Perfect Cir the Army. he joined American | 

on cle since 1941, and has been in the notive in 1946. He has been in chat 
Mr. Ber i mechanical engineering New York territory since 1945 { the company’s public relations 

graduate of Purdue. began his Link In his new assignment Storey will — tivities for the Aleo Products and R 

Belt career by working in the Persh handle sales promotion of the Nurlizer. way Steel Spring Divisions, as we I] 

Road shop during vacations. 1920 Bearing Adjusters. Plastigage, and for Aleo’s Canadian afhliate. Montreal 


Manulathe in addition to other duties Locomotive Works. Limited 
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Exide Appointments 


Get this Quick, Reliable P Sy mm Iwo new appointments have been 
Schweitzer TROUBLE SPOTTER sinh announced by The Electric Storage 

“ oo sa ery Aompany. lant . \ t Ils has 
for DIESEL ENGINES | we ete ee 


been appointed chief engineer of the 
| 4 - - o—————— firm and John B. Clark is the new 
Export Sales manager 

Mr. Wells has been connected with 


the battery industry for 30 years with 
COOL NUMBER dowewerd The 


cerrewponding uvble 1s teed so the Willard Storage Battery Company 
the Ov deo 


we oo where, for the past twelve years, he 


Morme! compression 
ators 


was chief engineer. He received his 


engineering education in the Case 





School of Applied Science and is a 
member of the SAE, Association of 
American Battery Manufacturers, the 


American Ordnance Association and 





a —— the Armed Forces Communications 


Slide Rule Accuracy The Guide is divided into two sections. The first section \ssociation 

is entitled TROUBLE and it lists the code numbers for 7 
various observations, each with the corresponding trouble Mr. Clark has been associated with 
or troubles 
Schweitzer, Dr. Eng. Penna. State The 


This guide prepared by Paul H 
prep 


. . 10% : 
second section is entitled DEFECTS and it deals the firm since 1929 and has wide ex 


College in collaboration with Diesel with the origin of the various troubles : . 
perience in the industrial truck and 
Engine experts enables operators and The two sections are interlocked through a unique num 
bering system, which makes the use of the Guide ex locomotive battery fields \ graduate 
tremely convenient 
t P Z : . 
roubles encountered in Diesel engine The TROUBLE section carries code numbers in the left of Deerfield Academy. he received his 
operation. Makes trouble spotting an side column. These numerals correspond to those of the 
easy semi-automatic process, and Trouble Spotter, attached to this booklet. college degree from CCNY where he 
points wunerringly to the proper The second column lists suplementary observations i f : i j 
which help to diagnose the trouble or to select the correct mayjorec In orelgn trace am eco 
one if one code number allows more than one 


service men to locate and remedy 


remedy, thus saving « great amount 


of time and expense. The guide is The third column lists the probable troubles correspond nomics 


snugly encased in stout plastic jacket ing to their code numbers 


Edward M. Power Co., Inc., 601 Granite Bidg., Pittsburgh 22, Pa. 





Nordberg Sales Manager 








The appointment of Jos. G. Broz as 
sales manager of the Four Cycle Diesel 
>} l a BB OO Engine Dept é red by R. W 

. W gine pt. is announced by R. W. 
zOnNSU C ) Bayerlein, vice-president of the Heavy 
Machinery Division, Nordberg Manu- 


on all Your Small facturing Co 


Z . . Mr. Broz was vice-president in 
k Or?) ne Requirements charge of sales of Busch-Sulzer Diesel 

¢ « fT Engine Company of St. Louis, Mo. at 
the time that company was purchased 
by Nordberg in December, 1946. Un 
til his present appointment Broz was 
surveying South American market 
potentialities and establishing field 
sales and service organizations there 
for Nordberg 


Prior to his association with Busch 


| Quality Precision Crankshafts Sulzer, Broz was with Baldwin Loco 
For Diesels — Since 1910 ot motive Works from 1930 te 1944. He 


was manager in charge of sales and 

















service of diesel, electric and mine lo 


comotives and diesel engines at Bald- 
FLLWOOD CITY WHS COMPANY win and also sales manager and direc 
tor of Baldwin-De La Vergne Sales 


CRANKSHAFTS - CONNECTING RODS - 
MACHINE FORGINGS ir. H 1. Cahill will assist ‘ 


in directing the sales activities 


ELLWOOD CITY,PENNA. iaene coum 
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Specif ADEQUATE SILENCING 
inti BUILT INTO A SINGLE UNIT... 


COLUMBIA | ~— 
A. C. and D. C. 
GENERATORS 





‘ 





a 


* For Coupled Service 
* For Belt Drive 
“—== © Single or Two Bearing —— 








DOS SSS 





Columbia, wrth its years of experience, brings to 





generator set assemblers a wide line of performance 
proved, sturdily built, A. C. and D. C. Generators. 


AC Generators: 614 to 1000 KVA 
DC Generators and Exciters: 2 to 300 KW 





=~ 


» 











MXN 











Write for information. Our Engineers will be glad to 


review your requirements. 





A single silencer outside and 


COLUMBIA ELECTRIC MFG. CO. | only the exhaust piping inside 


4537 Hamilton Ave. Cleveland 14, Ohie a space saving installation — 





and a flexible one because ex 
haust can be run high, low, or 
underground with the Maxim 
Air Induction Silencer. The 
inlet can be placed where you 
want it. Hot air is drawn out 
of the engine room, and pip 
ing and silencer are both cool 
so that paint will stay oa. In 
vestigate this most practical 
way to get adequate silencing 


and engine room venulation 


SEND FOR 
_ BULLETIN /| 
Forget pump worries. Tuthill small pumps 3 
are recognized the world over for their depend : 
ibility in lubrication, coolant. hydraulic and 


liquid transfer service. These internal-ge r ivy THE MAXIM SILENCER COMPANY 
OR 


rotary PuUnips are available ime ap icities up 





¥3 HOMESTEAD AVE HARTFORI CONNECTICUT 
. Please send AIR INDUCTION N¢ 
to 200) pom and pressures up to woo pest Wick 4D ) LE ER 


NAME 
choiwe of porting and mounting arrangements 


OMPANY 
in both packed and mechanically sealed purnps 


Write for General Cat thoy metal 
BE SURE IT’S 
TUTHILL PUMP COMPANY 


939 East 95th Street, Chicago 19, Illinois 
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Send your specifications for precision bolting to ERIE, 
headquarters for special bolting since 1913. This long ex- 
perience with alloys, steels, latest heat treatment and most 
rigid machining and threading tolerances is at your service. 
It pays to entrust vital bolting to folks who do this kind of 
work day in and day out. Hundreds of heavy machinery 
manufacturers like to do business with BREE. Try BRIE 


for your next special bolting requirement. 


Brae Bors & Nur Co. 
Zmzxx, Pa. 


STUDS + BOLTS «+ NUTS N\ ™N\ ALLOYS + STAINLESS +» CARBON + BRONZE 


A SUBSIDIARY OF 
iJ 


BEGINNING \ NEW ERA IN RAILROAD stations 

RADIOPHONE COMMUNICATION Through DEPENDABLE, ECONOMICAL AUXILIARY 
fremghts on three of Santa Fe's California Divisions POWER TO MEET RIGID REQUIREMENTS 
ire handled faster, safer, by communication between OF RAILROADING is furnished on the ca 


omotives and cabooses, from trains to yards and booses by Lister-Blackstone Diesels 


NEW REDUCED PRICES 


ar Write us your requirements Address 
Dept. T 





LISTER-BLACKSTONE, Inc. 
Factory, Sales and Service Headquarters 
420 Lexington Avenue, New York 17, N.Y 


mts Warehouses: MILWAUKEE, Wis so73 Ff 
Chase St. © BOSTON, Mass., Whesco Bldg., Fish Pier 


Sold and Servwed m 37 Countries Throughout 





Alco Appointment 
Appointment of William G. Miller 


as executive assistant to the Chairman 
and President of American Locomo 
tive Company was announced by Dun 
can W. Fraser, Chairman and Presi 
dent. 

Since August. 1948. Mr. Miller has 
heen Manager of the company’s Au 
burn. N. Y. plant. He is succeeded at 
Auburn by Charles T. Lathrop. for 
merly Auburn Works Manager 


Obituaries 


Herbert M. Kaufmann 

Dr. Herbert M. Kaufmann. Chait 
man of the Board of Directors of Mu 
tual Chemical Company of America 
died March 20th. at his home after a 
short illness. He was in his eightieth 
year 

Born in Philadelphia in 1870, 
eraduated as a chemist at the age of 
eighteen from the University of Penn 
svlvania and then continued his studies 
abroad at the Swiss Polytech. Zurich, 
and obtained his doctorate in chem 
istry in 189] from the University of 
Basle. He moved to New York in 1909 

In 1896. he joined the Mutual 
Chemical Company of Jersey City as 
chemist. superintendent) and works 
manager. In 1908. that company which 
was then a major factor in the chro 
mium chemical industry and — the 
American Chrome Company — were 
merged to form the present Mutual 
Chemical Company of America. Dr 
Kaufmann was its President from 1933 
to 1943 and the Chairman of the Board 
of Directors since then. The company 
has plants in Baltimore and Jersey City 
and its executive offices in New York 

He Was a member of the Advisory 
Committee of the 42nd Street Branch 
of the Chase National Bank and served 
as a Director of the Phosphate Mining 
Company up until the time that com 
pany was sold to Virginia Carolina 
Chemical Company. For many years 
he was a Trustee of the Free Syna 
vogue and Treasurer of the Jewish 
Institute of Religion. both institutions 
founded by the late Dr Stephen re 
Wise. He was a member of the Har 
monie and Chemists’ Club 
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tage by 
fun 


a simple 


tomatic mean 


= FEATURES 
ction of an automatic field Direct Acting 
Fast Response 

Automatic Control 


Self 


amperes Small, Compact 


field current 
= es Contained 
power factor. Maximum 
Rugged Construction 
atts 


Rheostatic Action 


Inexpensive 





BURLINGTON INSTRUMENT CO. 
DEPT. B50 
BURLINGTON, IOWA 


ete information and 
gineering service 


licited 





POWER... 


ECONOMIC—RELIABLE 


1000 KW 3 
1250 KVA . 

(GM 16-278A) 50 or 60 cycle 

(FM 38-D8-1/s) . 

2300 4160V 


600 KW , 


750 KVA Special voltages 
(GM 12-567) 


COMPLETE POWER UNITS 
ENGINEERED AND ASSEMBLED TO YOUR NEEDS 


+ LOW OPERATING COST 

* FACTORY NEW GENERATORS AND STEEL BASE 

° — NEW SWITCHGEAR, DESIGNED TO YOUR SPECIFICA- 

1ON 

* FREE ENGINEERING CONSULTATION 

* EVERY POWER PLANT TESTED UNDER FULL LOAD 
INVITED 

* LARGE STOCK 


WE OFFER COMPLETE “TURNKEY” JOBS 


Our guarantee backed by bond 


Wire or Phone Us Collect! 


phase 





on request 


INSPECTION 


PREWAR PRICES — IMMEDIATE DELIVERY 








SS SS A SA A SY TS STS IT ANAT SSCS 
DIESEL DIVISION 
NATIONAL METAL & STEEL CORP. 


Dept. DP, Terminal Island, Calif. Phone; Los Angeles—NEvede 6-2517 
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IW DESERT HEAT 


-ON SHORT WATER SUPPLY 


EVAPORATIVE 
COOLERS KEEP 


THESE biEsELS L0r/ 





it's CLEAN 
“closed-system" cooling! 


In this diesel power installation Arabian 
cool ng conditions are at their worst Desert heat 
are plentiful. Water for the “Buffalo” 
must be hauled in — yet they do an efficient cooling job. Here's 
“Buffalo” Coolers will give you the dependable kind 
that keeps diesel performance at a peak — and 
Why Bulletin 3666 for the 


—and 


on the desert, diesel 
and dust 


Evaporative Coolers 


proof that 
of service 


SAVES WATER! 


tacts? 


not write fo 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Kitchener, Ont 


140 MORTIMER STREET 
Canadian Blower & Forge Co., Led 





Branch Othces in All Principal Cities 
EVAPORATIVE COOLERS AND AXIAL FLOW FANS 


FOR COOLING MOBILE AND STATIONARY DIESELS 





CLEAN 
FILTERS 


You Can Clean 
Diesel Air Filters 
at Less Cost! 


Everything you could ask for ir 
filter cleaning effectiveness 
speed, long solution life, safety 

are built into specialized Oak- 
ite filter cleaning materials. Com- 
bined with Oakite techniques of 
application, these scientifically 


designed materials provide the 
best cleaning action on all counts 


lean- 


help you get excellent ¢ 
ing results with the least effort 
That meat economical cleaning 


all the time! 


Oakite  filte cleaning materials 
ire designed to remove oil, grease 
ind heavy-particle dirts from al) 
vashable ty} 
units. They ret 


» addre 


OAKITE PRODUCTS, INC 
22C Thames Street, NEW YORK 6, N.Y. 


r ‘ r 
Technical Service Representatives Located 


Principal Cit f Umted States and Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 
\ 
MATERIALS + METHODS + SERVICE 


Harold E. Parker 


Services were held Mar. 


Harold | 


Region industrial sales in the market 


26 for 


Parker. manager of Eastern 


ing division. Socony-Vacuum Oil Com 
pany. Tne who died suddenly Mar 
26. He was 52 vears of age 

Francisco. Mr 
Parker travelled over the 


\ native of San 
world as a 
marine engineer. Later he was a test 
ing engineer for marine equipment 
He started with Socony-Vacuum in 
1926 in industrial marketing in the 
New England Division and was trans- 
ferred to the company’s headquarters 
. in 1945 

Mr. Parker leaves his wife. Mrs 
Parker: 


Helen. Janet and Beverly. his mother: 


26 Broadway 


Josephine three daughters. 


and a brother and a_ sister The 


mother, brother and sister live” in 


California 


Mitsubishi Engine 
(Continued from page 57) 


materially reduce the 


weight. The 
housings on all of the water and lubri 
cating oil pumps could be reduced in 
weight by using lighter, more com 
pletely machined, castings. The cast 
iron exhaust manifolds could be fab 
ricated from sheet steel to reduce the 
weight of the units. The cases, mani 
folding. and mounting brackets of all 
the lubricating oil and fuel oil strain 
ers are unnecessarily heavy and_ the 
fresh water and lubricating oil cooler 
assemblies are heavy and appear to b 


larger in size than necessary 


Unsatisfactory Features 


Thus far. this article has been high 
ly favorable to the Japanese design 
describing those parts of the engine 
which appear to be better than current 
ignoring the 
This has 


been done because it is felt that no 


(American practice whil 


shortcomings of the engine 


useful purpose would be s rved by de 
scribing in great detail parts of the 
below 


However, there 


Japanese engine which were 
American standards 
were several shortcomings in the en 
gine which bear brief mention, if only 
for the record. 

Those details of design less satis 
factory than American 


cluded lack of positive location of the 


practice in 


evlinder head on the block, permitting 
the piston edge to contact the edge of 
the recess in the head: an unneces 
sarily complex valve operating mecha 
nism: maximum and idling speed con 
trol only on the governor: fuel injector 
linkage slips; the cylinder head gasket 
permitted gas, oil or water leakage; an 
unnecessarily complicated fuel system: 
inadequate fuel and lube oil filtering: 
non-rigid 


check 


valves: and general lack of accessi 


poor cooler construction: 


housings for the starting au 
bility for removal of main bearings. 
pistons and connecting rods 


Another 


not speak well for the manufacturers 


consideration which does 


is that the workmanship was inferior 
to good American practice as indicated 
by variations in clearances of working 
assembly which 


parts, by inproper 


made some controls partially or totally 





DIESE! 


1000 KW 
STATIONARY 
\PT GREATLY 

NEW UNIT 


Cable Address HEMCOY 





GENERATOR 
COMPLETE WITH SWITCHBOAKDS 
to 100 KW 

and PORTABLE 
REDUCED 
GUARANTEE 


HERCULES ELECTRIC MACHINERY AND EQUIPMENT CO. 
1412 So. Alameda Street, Compton, Calif. 


PLANTS 


PRICES 


Tel. NEvada 6-2808 
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Hemphill graduates have received 

broad, practical training in the 

operation, maintenance, and servic- 
ing of diesel engines. 

On your job they can save you 


money, and make you money. 


GET THE KIND OF DIESEL MEN YOU NEED 
FROM 


HEMPHILL SCHOOLS, INC. 


New York Memphis 
31-28 Queens Blvd. 311 South Main St. 
Long Island City 1, N. Y. Memphis 3, Tenn. 
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eo2 oo} THICK 
FUSED ALUMINUM OXIDE 


FOR A LASTING, PERFECT SEAL IN 
HIGH COMPRESSION ENGINES 


VAR OLTL 


Fitzgerald Metallic Aluminum- 
Fused-Oxide Steel Asbestos Gaskets * 


Grease Retainers — Cork Gaskets 
FITZ-Rite* Treated Fiber Gaskets for oil, 
gasoline and water connections. Complete Sets 
For Motor Rebuilders. *S. M. Reg. Pending 


SINCE 1906 


The Fitzgerald Manufacturing Company 
TORRINGTON, CONNECTICUT 


There’s a Fitzgeratd Gasket for every Engine 
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OUR 
HOSE 


s always 
SHOWING 


Look at a Diesel. The flex- 
ible metallic hose you see is 
very likely by ATLANTIC. 
Whatever the Diesel appli- 
cation — marine, automo- 
tive, rail or for stationary 
service — ATLANTIC FLEX- 
IBLE METAL HOSE is in there 
doing its iob. 
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Our DIESEL BULLETINS 1020 
and 50A supply complete in- 
formation. 
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METAL HOSE CO., INC. 


109 West 64th St. New York 23. N 
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injection timing and quantity injec ted 


inoperative, and by variation in 


with a given rack setting and plunger 


travel of the fuel injectors. 


Conclusion 


Because the tests on the engine are 


vet to be completed, it is impossible 


it this time to state definitely whether 


ro onot the engine is. on the whol 


Iperior inferior to comparabk 


American engines It does appear, how 
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Diesel Motor Trains 


Continued trom page 4 


runs { 200 miles or less. On such 


short runs. the trathe volume trequent 


ly does not justify the use of locomo 


tive-propelled trains, but in many cases 
is more than suflicient to support eco 


iomical diesel motor train service 


For maximum utilization, it is es 


sential that the diesel motor train be 


esigned to meet the widest variety of 


requirements. [t must satisfy suburban 
must 


small 


requirements It 
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iccommodate itself to 
trathe 
well in either 
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ind it should not 
nd or 


pptimium 


require 
switching. It must 
1 economical S1Z¢ 

too small to cover its crew 
ind other operating costs nor 
be economical for small 
volume 
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Killowatts 


HILL DIESEL ENGINE 


CORP. 
LANSING, MICHIGAN 
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LUBAL, INC. 
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oped hydraulic and mechanical trans nied by lighter weight materials pre 
missions for railroad diesel engines sents another challenging opportunity Ready to Ship! 


offer the possibility of still greater in the design of the motor train BARGAINS FOR SALE 
economy and efficiency than the popu he articulated 3-car design (three OR RENT! 


li electric transmissio ~“qUIDI t cars mounted on four trucks has , 7 . 
ae nee , Eu 100 KW. Diesel Engine 


Greater structural strength accompa been highly satisfactory both ir 
- P Cate 
rope and in the United States. It has Generator Sets 
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Engines, elec. starting power pane! and 
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through its simplicity ‘ construction 
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out Se AE Sis he Sales, | PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS 


EQUIPMENT There's a HILCO for every engine lubrication 
and fuel oil Purifying Problem 


AIRLINE OW PURIFIER THE HILLIARD CORPORATION, 120 W. 4th St, Elmira, N. Y. 
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| Why Zallea Joints Last Longer 


CHOSEN FOR PERFORMANCE 





CONTROLLED WELDING 
ASSURES LONGER 
EXPANSION JOINT LIFE 


| 
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Longer Life Assured 


Welding Methods Tested 


Weld bead of Zallea Expansion Joints (Compzre fine grain of weld with illustration below) 





Weld bead of competitive expansion joint 
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